IN THE UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF TEXAS 
HOUSTON DIVISION 



SIEGE INDUSTRIES, INC § 

§ 

Plaintiff, § 

§ 

y § CIVIL ACTION NO. 

§ H-94-3180 

§ 

CLARK MANUFACTURING, INC. § 

§ 

Defendant. § 



SUPPLEMENT TO EXPERT WITNESS REPORT OF ALBERT B. KIMBALL JR. 

UNDER FEDERAL RULE 26(a)(2)(B) 

This will supplement my earlier report dated February 1, 1996. This supplement is 
necessary to give a claim-by-claim invalidity analysis based on the claims of U S. Patent No. 
5 361,215 (attachmem A) asserted by the Plaintiff to be infringed by the Defendant as set 
forth in the Expert Report of John K. Bennett, dated Febniary 1. 1996. Prior to Dr 
Bennett's report it was only possible to prepare a summary analysis of mvahdity. Now that 
it is established that Plaintiff is only asserting claims 1, 2, 4 and 37 as infnnged, I am able 
to supplemem my report of February 1, 1996 in order to set forth my specific opimon, the 
basis for my opinion and the supporting documentation as now directed to the only asserted 
claims. 

As previously indicated, I have reviewed the cited prior art, as well as publications, 
testimony, and other exhibits developed during the discovery proceedings m this htigation^ 
In addition, I am currently undertaking an independem review of additional pubhshed 
patents on file in the United States Patent and Trademark Office. When that review is 
complete. I will again supplement my report and Defendam Clark will file a notice of all 
art relied on, in accordance with 35 U.S.C. §282. 

This supplement is directed to additional comments under paragraph 5 of my report 
dated February 1, 1996. 

5 (supplemented). It is my opinion that each of the asserted claims 1, 2, 4 and 37 
is invalid as anticipated by the prior art under 35 U.S.C. §102 or in the alternative .s invalid 
as obvious in view of the prior art under 35 U.S.C. §103. 




The basis for this opinion is as follows: 

Claim 1 is directed to a spa control system having a heating element, a first sensor 
for detecting temperature of the water at the spa, a second sensor for detecting temperature 
of water at the heating element and a microcomputer for processing signals generated by 
said sensors. 

I have reviewed the prior art spa control system identified as the SPATROL control, 
specifically the SPATROL SCS-1 computerized system shown in Deposition Exhibits 134-22, 
134-23, 134-24, 134-25, 134-27 (attachment B) and physical Deposition Exhibits 131 and 132, 
identified in the deposition Lloyd H. Buck (excerpts attachment C) at page 51, line 6. As 
stated by Mr. Buck in his deposition, at page 55, line 5 through page 58, line 3 and at page 
61, line 9 through line 21, the SPATROL device meets each and every element of claim 1. 

This evidence supports my conclusion and opinion that the spa control system set 
forth in claim 1 of the patent in suit is fully anticipated by the SPATROL SCS-1 control and 
that claim 1 is invalid under 35 USC §102; 

In any event, the SPATROL SCS-1 control operates in exactly the same manner as 
the Sundance control to perform exactly the same functions to accomplish exactly the same 
result as called for in claim 1. Therefore, even if the SPATROL control is not found to 
anticipate claim l of the patent, the defendant's device could not be found to infringe since 
it is merely a copy of the prior art device. 

Additional prior art developed during the course of this litigation also fully 
anticipates claim 1 of the patent in suit. Deposition Exhibits 141 throiigh 141-12 
(attachment D) conclusively illustrate that the control system as claimed in claim 1 of the 
patent was previously invented by Mr. Allan Pinkul of Balboa Instruments Inc. before the 
earliest possible invention date of the patent in suit and was publicly disclosed to Sundance 
more than one year prior to the first application for patent. This is supported by the 
deposition testimony of Mr. Pinkul (excerpts attachment E), see page 38, line 20 through 
page 49, line 16. 

In addition, the Eaton Spa Monitor II, available in 1983 as disclosed in Deposition 
Exhibit 159, 159-2 (attachment F) also fully discloses the device set forth in claim 1 of the 
patent. 

It is my opinion that Claim 1 of the patent in suit is clearly invalid under 35 USC 
§102 as anticipated by the SPATROL control, the Balboa Control and the Eaton Spa 
Monitor II. 





Further, the state of the art as demonstrated by the work of Balboa, Spatrol and 
Eaton, clearly illustrates that the alleged invention set forth in the patent in suit would have 
been obvious to one of ordinary skill in the art at the time the alleged invention was made, 
making the invention obvious under 35 USC §103 and invalid. 

Claim 2 of the patent in suit identifies the location of the sensors in the device of 
claim 1. The Sundance location of sensors is precisely the same location as used in the 
SPATROL SCS-1, the Balboa device, and in all other known electro-mechanical devices as 
developed during the discovery phase of this litigation. This claim is fully anticipated under 
35 USC §102 for the same reasons set forth regarding Claim 1. In any event, the 
established state of the art based on the Balboa, Spatrol and Eaton efforts clearly establish 
that the invention as set forth in claim 2 was obvious under 35 USC §103. 

Claim 4 requires that the microprocessor calculates the difference between the 
temperatures detected by the sensors. First, it should be pointed out the Richard Palm 
testimony relied on by Dr. Bennett does not support a finding that the Sundance control 
calculates the difference between the sensors. In fact, it only compares the two to "look for 
any discrepancies." There is no calculation^of temperature difference between the sensors, 
either literally or by equivalency. 

The Sundance unit operates in exactly the same manner as the Balboa control units 
which were available more than one year prior to the earliest filing date of the patent in 
suit. Either Claim 4 of the patent in suit is fully anticipated by the prior art for the same 
reasons as set forth regarding claim 1, or Sundance is simply following the prior art and 
cannot be held to infringe this claim. Claim 4 is invalid under either 35 USC §102 or 35 
USC §103. 

Claim 37 is directed to the freeze control feature of the system. As staled in the 
attached Buck testimony, and as shown in the attached SPATROL and Balboa deposition 
exhibits, both SPATROL and Balboa had freeze control. In these prior art devices as 
specifically called for in the claim, when the water temperature falls below a predetermmed 
threshold value, the pump is activated to circulate the water and prevent the water from 
freezing. This is also what the Sundance device does. Claim 37 is either invalid under 35 
USC §102 or 35 USC §103 in view of SPATROL and Balboa, or Sundance merely follows 
the teachings of the prior art and cannot now be held to infringe. 

In summary, it is my opinion that each of claims 1, 2, 4 and 37, the only claims 
asserted by Plaintiff to be infringed by Defendant Clark, are invalid either under 35 USC 
§102 or 35 USC §103, or are so limited by the prior art that they cannot read on the 
Sundance controls. 

The remainder of my report is rebuttal and that portion of my report will be filed on 
March 1, 1996. However, to eliminate any possible misconception of the scope of my 
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testimony, paragraph 6 of my report dated February 1, 1996 expresses my opinion that the 
claims of the patent in suit are not infringed either literally or under the doctrine of 
equivalents by the spa control units of Defendant Clark. I will only testify in this regard in 
order to rebut any testimony that Plaintiff may offer supporting a charge of infringement. 
Since only Claims 1, 2, 4 and 37 are being asserted, it is clear that my testimony will be 
limited to these claims. The doctrine of equivalents will be controlled by the development 
of the prior art as shown in my analysis of the invalidity of claims 1, 2, 4 and 37 under 
paragraph 5 of my report, as well as statements made by the applicants during prosecution 
of the various applications related to the patent in suit and the art before the examiners 
during the pendency of the applications. The related applications and record art are set 
forth in deposition exhibits 10-15. Due to the bulk of these exhibits, they are not attached 
to this supplemental report. Since this is rebuttal testimony, it is not possible at this time 
to specifically state what portions of these exhibits may be relied on to invoke prosecution 
history estoppel to limit the doctrine of equivalents. Plaintiff must first identify how it is 
relying on the doctrine to establish infringement. I am currently reviewing the Bennett 
report to determine the alleged basis for infringement of the only asserted claims 1, 2, 4 and 
37 and will file my rebuttal on March 1, 1996. 

With respect to paragraph 7 of my report, I will also rely on the related applications 
and record art in deposition exhibits 10-15 to demonstrate that material prior art was not 
disclosed to the Patent Office as required under 37 CFR 1.56, and further that inconsistent 
statements made during the prosecution show that the duty of candor was not met. It is my 
opinion that the failure to meet these obligations renders the patent unenforceable. I 
consider this a rebuttal position, which can only be established after it is established how 
the patent is to be interpreted and applied as asserted by Plaintiff. Specifically, I am now 
reviewing this aspect of Defendants' defense based on the assertion and interpretation of 
the only asserted claims 1, 2, 4 and 37 to determine if this issue is applicable to these claims. 
I will file my rebuttal report regarding this issue on March 1, 1996. 

In paragraph 8 of my report dated February 1, 1996, I express the opinion that this 
is an exceptional case under 35 USC §285. This is largely a result of my conclusions based 
on my rebuttal position developed regarding paragraphs 6 and 7 of my report dated 
February 1, 1996. Since claims 1, 2, 4 and 37 are the only asserted claims, I will have to 
develop my opinion based on the allegations regarding the enforceability of only these 
claims. My repon on this issue will be filed on March 1, 1996. 

In paragraph 9, I indicate that 1 will testify generally regarding the limitations of 
trade secrets. This is intended to be a discussion regarding the scope of the asserted trade 
secrets and will only be used as rebuttal testimony after it is established what the Plaintifl 
regards as its trade secrets. Once this has been established I will review the earher course 
of dealings by the Plaintiff in order to establish by rebuttal testimony that the Plaintiff is noi 
entitled to trade secret protection. This rebuttal phase of my report will be filed on March 
1, 1996. 
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Any testimony I may give regarding the proper basis and calculation of damages is 
rebuttal testimony. I am currently reviewing the damage expert report filed by Bettina 
Whyte of Price Waterhouse dated February 1, 1996 to determine the scope of my rebuttal. 
My report on this issue will be filed on March 1, 1996. 



Q^^^ ^ Albert B. Kimball Jr/ 
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THE COMPUTERIZED SYSTEM 
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COMPLETE PROGRAMMING 
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THE COMPUTERIZED SYSTEM 

Imagine controlling all the functions of your spa 
from one central computer. A computer that acti- 
vates any or all the functtons of your spa when 
you desire. 

Introducing Spa-TroUer. A setf-contained, micro- 
processing controller that is the heart and brains 
of our equipment packages. From the control 
panel of your Spe-Trolter, you can control the 
operation of the jet pump and blower, read the 
time of day. check the present water temperature 
of your spa, adjust the desired temperature, and 
set the time of day that you wish the spa to filter 
and heal. You can also control up to two nwre 
functions such as a spa light, music, etc. Spa- 
Troller also has built in protection to prevent the 
water in your spa from freezing should th3 outside 
temperature become too cold. 



All the controls are seK expianatory. The buttons 
are touch sensltrve and wf>en firmly depressed 
with the tip of the fir>ger, an electric buzzer 
sounds and at the same time the coresponding 
function light lights up to indicate that it has 
been activated. What could be sirrpier or more 
convenient? 

The Spa-T roller is now Incorporated into all our 
nxKJels to further enhance and simplify the control 
of your spa. Among the otiier unique features of 
our equipment are: (1) The under-the-skirt gas 
heater. (2) Equalizer filter. (3) Copper heater hous- 
ing, (4) Polished aluminum blower housing to in- 
sure rapid dissipation of heat (5) Large digital 
read-out, (6) Indicator light if your spa is over- 
heated. (7) Gas heater that uses only in. gas 
line such as a bar-t>que or fireplace, and (8) Com- 
plete control from the spa for your convenience. 



OEM CUSTOMS 

With Spa-Trolter 



110 STANDARD 

Wim Spa-Trotler and 
The Equalizer Filter 




ADD*A-HEATER 

Single Pump 



ADD-A-HEATER 

Doubte Pump with Shot Gun Action 





SPECIFICATIONS 


OEM Customs 


110 OEM 


110 Standard 




11 KW 


Condo 
Qas Pack 


m 
m 

O 

I 


Under Skirt 
OEM Qas 


w 

coo 


Condo With 
Booster 


Add a-Heater 
1 Pump 


Adda-Heater 
2 Pump 


Jet Pump 


)2HP 
2sp 


2SP 


2 SP 


%HP 
2SP 


1 HP 
28P 


XHP 
1 IP 


1 HP- 
1 »P 


%HP 
1 «P 


IX HP* 
1 sp 


IX HP 
1 80 


1 HP* 
1 sp 


Vji HP* 


Circulating Pump 






%HP 


%HP 


%HP 


NA 


NA 


NA 


NA 


y,HP 


NA 


HP 


Equalizer Filter 


Alt 


12.5 
Sa Ft 


25 

Sa FL 


25 
Sq. Ft 


25 
Sq. Ft 


25 
Sq. Ft 


50 
Sq. Ft 


12.5 
Sq. Ft 


50 
Sq. Ft 


25 
Sq. Ft 


50 
Sq. Ft 


50 
So. Ft. 


Blower 


All 


6 Amp 


6 Amp 


IX HP 


154 HP 


IX HP 


IX HP 


IX HP 


IX HP 


IX HP 


IX HP 


IX HP 


Power 


110V 


110V 


110V 


220V 


220V 


110V 


220V 


110V 


220V 


220V 


220V 


220V 


Time Clock 


Yes 


Yes 


Yee 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Switches 


Yea 


Yes 


Yee 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


GFi 


Yes 


Yes 


Yes 


NA 


NA 


Opttonal 


NA 


Yes 


NA 


NA 


NA 


NA 


Freeze Control 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Heater 


1.5 KW 


1.5 KW 


1.5 KW 


6 KW 


11 KW 


38.000 
BTU 


38.000 
BTU 


40.000 
BTU 

Ftmd Drift 


40.000 
BTU 


38.000 
BTU 


NA 


NA 



•Filter & pump size may vary at dealer. 
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Introducing the Mariin Portables with 
Solid State Gas or Electric Equipment 
and Computer Controls 
(If s About Time!) 
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have to have a drain for the control panel? 

A Well, we we figured that if you had water 

sitting there long enough it might seep in. 

MR. HEIM: Let's mark the original as Exhibit 131 and 
let's mark the one with the drain as Exhibit 132. 

(Plaintiff's Exhibits 131 and 132 were 

marked for identification by the deposition 

officer and retained by counsel.) 

THE DEPONENT: That's one of the originals too. This 

was 

MR. HEIM: Hold pn. You have to — 
THE DEPONENT: — the difference here. 
MR. HEIM: She can't take down what you're saying 
while you're 

132. Can you put that on the control please. 
THE DEPONENT: The difference between those two is 
about 10 grand. 

Q BY MR. HEIM: In price? 

A To put that notch into the mold. 

Q Oh, it cost you 10 grand to change the molds? 

A Right. 

Q We have a third unit here that has — 

A Same as 131. 

Q — a cable — that's the sane thing as 131? 

A It has no notch. 

51 
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H 



sit ion of Lloyd H . Buck 



features that you wanted to bring to the market through the 
electronic control? 

A. There are some new features / but — but nothing 
we couldn't have done mechanically, 

Q Tell me what some of the new features are. 

A Well/ the new features are that we could 

program what temperature we wanted it to go to so th^t we 
could touch a button and read that out, we could have set 
that in mechanically and that would have been it. 

We also had we had a temperature sensor that 
gave us the temperaturie . Well, we could have gone down to 
Radio Shack and for $14 had a little thermometer that would 
have done exactly the same thing, would have registered two 
temperatures, that in the pool and that outside for $14. 
The time — hell, any time clock would do what this does. 

Q Anything else? Were there any other new 

A No. 

Q That's it. 

Let's talk about the temperature sensor for a 
second. Where was the temperature sensor located in the 

eq[tiipBent pack? 

A The temperature sensor is always, if its done 

right, in the line generally between the pump and the 

filter. 

Q Okay. 

55 
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A And the reason for that is you put it in the 

line because that's the smallest body of water and if you 
don't put it in the smallest body of water and you have a 
cold climate if you put it in the tub for example, the 
tub might never freeze but the line would. 

Q Okay. So the sensor — the temperature sensor 

that was going to be installed in the Spa-Trol equipment 
pack was put in the line, correct? 

A Right. 

Q And it was put in the line between the pump and 

the filter? 

A Oh, someplace in that area. I think — 

Q Do you know where it was put? 

A I'm not a mechanic, but it was put in the line, 

let's put it that way. 

Q Okay. Now, the — the Spa-Trol unit did not 

have a sensor that went into the spa tub, did it? 

A Mo, ordinarily, no. 

Q What do you mean, "ordinarily, no"? 

A Well, some guys might put one in there, but 

we ~ ve never put one in there* See, we didn't — we 
didn't install this thing. 

We gave it to someone like Sundance and they 
. installed it and they might install it, you know, with 
extra sensors or whatever. 

56 
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D ^^sit-ion of Lloyd H. Bu ck 

Q What did you call the temperature sensor that 

you put in the line, did it have a name? 
A . No. 

Q Did you call it the high limit sensor? 

A Oh, we had high limits, yes. 

Q But that was something different than the 

sensor that you had in the line? 

A High limit, yes, is a is a sensor, it's 

another sensor. 

Q Okay. And that's actually a switch, isn't it? 

A Not really, no. High limit is is — has to 

do with the heater. 

Q Yes. And what it does is it switches on and 

off the heater; is that right? 

A It — it's sort of a — as I recognize it, it's 

not it's like your smoke detector, it goes off when you 
are too high. 

Q When it senses smoke it goes off? 

A Right. Well, in this case when it's 

ov«rh*at«d. 

Q And what it does is it turns off the heater? 

A Right. 

Q Okay. Did that high limit — you said that was 

called a high limit sensor? 
A Right. 

57 
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De^iyition of Lloyd H. B uck 

Q Did that high limit sensor have a signal that 

went back to your control panel? 
A . Sure. 

Q You think it did? 

A I think so. 

Q Let's talk about that. 

A I'm a salesman/ see. 

Q Okay. 

A I'm the marketing man of that company. If you 

really are going to get into this area you should be 
talking to Mr. Lyle, hxit — 

Q And we will. We'll be talking to him this 

afternoon. 

A I know nothing really. All I know is — in 

fact, anyone would tell you that I pride myself on not 
knowing what I was selling. 

Q Okay. So what you're saying is you don't know 

the signals that go to the control panel? 

A I only know what I think I know and that ' s 

re&lly not very much. 

Q Well, let me ask you this: Have you ever seen 

this what I'll call an interface board? 

A Sure, I've seen it. 

Q Can you hold that up so the camera can see it? 

A (Deponent complies.) 

58 
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D^ ^sition of Lloyd E. Buck 

1 Q Would you hold that up, please. 

2 A That is a micro controller. The whole thing is 

3 a micro control. 

4 Q The whole circuit board is a micro controller? 

5 A Yeah. 

6 Q Okay. 

7 A And that controls this (indicating) which 

8 controls something else. 

9 Q Tell me — tell me what the micro control — 

10 what signals the micro controller sends out to control 

11 these different components? 

12 A It controls — get my right glasses on. 

13 It controls the power on and off, it controls 

14 the pump on or off, it controls the blower on or off, it 

15 controls the heater on or off, it controls the temperature 

16 high or low, it controls the clock mechanism with a set 

17 time and the set turn-on time and the adjustment of those, 

18 it also controls the freeze control, it controls the 

19 circulation pump, it controls high temperature, it controls 

20 the auxiliary, whatever that would be a radio or whatever 

21 and one and two. 

22 Q My question was a little different than that. 

23 My question was what signals go from the micro 

24 controller back to what I call the interface board? 

25 A I just quoted you. 

61 
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MINUT2S or MEETING WITH BALBOA INSTRUMENTS - DAVS KLINE 

JCLV 30, 1966 

ATTENDEES: Ron Clark, Calvin Bartlett, Charlie Johnson, 
P. J. Mayes / Dave Kline, Jim Clark 

I, Dave Kline demonstrated prctotyp£^700_&eriea 

II. Discus 8 ion" on possible features for the) 700 series 

A. /'Presently, the 700 aeries ccatain-a;!! the features 
■'^of— .the, 600_a«ries.- 

B. Digital temperature display was a<3recd upon - to 

be reviewed before final production models are approved 

C. Keavy-duty 220 control system was agreed upon, using 
a split-board concept 

D. Osone relay position will be provided 

2, Thirty-second, power-off backup will be provided 

F. Ceded lock will be provided 

G. Two-speed blower awitching .will be evaluated by 
Dave Kline 

H. Hot-air blower will be evaluated by Dave Klxne, 
including 110 and 220 models 

I. P.H. indicator display to be evaluated by Dave Klina 
J, Decided that approxirately 10 prototypes should 

be manufactured for field testing as soon as possible 
1. On completion of prototype testing, a short 

prcduction-run test will be required/ consisting 
of approximately 200 aystenis. These systems 
are to be exactly like the final 700 serie^'. 
K. Anticipate that a minimua of 6 months should be 

spent field testing these 200 units 
L. The 700 series is expected to be available for sale 

in large quantities by November, 1987 
M. Charlie and Dave Kline will work together on the 
700 aeries panelr size, shape, color and . layout 

III, A 603-220 only system should be developed immediately 
^itV tC^I^ A. Cava Kline will report back on feaaibility of the 
tvo^'f^ 1'^ project as soon as possible 

/^^tfr?'^^ A test series of approximately 100 units will be 
^ cf^ c^c r required for evaluation purposes before masa production 

approval can be given 

IV. Presently Charlie expects 40 percent of our production 

in 1987 to utilixe this 220-only configuration, 30 percent 
to utilize the 602 control systems, and 30 percent to 
utilize a new, low-end control system 
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V. Dave end Jim Clark will work independently tow&rdB 

developmant of a new, lowend control system to compete 
Silh ?hrfeatures and the cost of the currently popular 
nif— switch systcRiS 

A, some feature* discusaed were n 0-1 2D convertible 
time clocks, lights; jn^nual low-speed operation 
for anti-freeze conditions and UL listing 

VI. Selling 602 control systems to Brett 

A, Approximate sales of 4,000 units m 1987 

B. Charlie and Galvin will determine the market 
feasibility and practicality 

c. Dave Kline will develop pricing 

D. Calvin will notify Brett of our continued interest 
and consideration; Galvin will schedule a meeting 
for the week of August 4 

VII. written bids will be provided to Brett only |f||| 

Kline, Ron, Galvin, and Charlie have approved the marketing 
program 
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750 SEP.Ii:S SPA CON— 3L 

rCATL'RES 

LCD DlCltAL TEHPfcRATURE CISPLAV 
LCD FUNCTION DIBPUAY 

SELECTABLE REAL TIHE DISPLAY FOR 5 5EC0KDS 

PRESS UP OR DOWK ftRRCT»* TO SET TSKPERATURE 

MAX SET TEMPEUTURE IS 104 T 

2 FILTER CYCLES - 2 AH & 2 ?>1 DC?AULT 

2 HOURS EACH SETTA3LE TO ANY TIME & DURATION 

15 HINUi'B TLKR OUT ON JETS & BLOWER 

PUMP ACTUATION; LOW SPEED, THEN HIGH SPEED 

STANDARD /ECONOMY MODES 

LOCK SYSTEM ?ROM FRONT PANEL 

PANEL nACKLIT FOR NICIIT VISABILITY 

PANEL TOTALLY REAOALLE IK OAYLICHT 

CUROPSAN TIME k TEKPERATURS DISPLAY POSSIBLE 

COKSTRUCTION 

CALIBRATION HOT REQUIRED, ALL SENSORS IWTERCHANCEABLS 

INTEGRAL KICH LIMIT 

SINGU ?LUC P6R ALL SENSOR INPUTS 

ALL UJGIC k CONTROL OH DOARD 

PANEL U52CEIVES DATA VIA SERIAL DATA LINK / 

PANEL FRCQUENCV LESS THAN 15 KHs FCC MIH, . - ' 

30ARD WILL WORK WITHOUT PANEL PLUCCCD IN 

PANEL CABLE JACKETED FOR DURABILITY 

TERMINAL DLOCK IS 50 AMP 

BWITDl SKUliCTAULE 120/2*0 LOGIC 

LOWEll COST VERSION AVAILAULE 

sArrTY 

MtCROCOHPUTER HAS INTERNAL FAULT SSKfiING (IE. .?.L0» 5WITCH SrjCK) - . - 

RICH LlHIt CIRCUIT TOTALLY SEPARATE 
DIAGNOSTIC KOUTIHS: WILL CHUCK SENSOR. INTEGRITY 
INTeULOCK S HIGH LIMIT 0?EN8 ALL CIRCUITS 
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PICKING SLIP • 1 : 3 



ten a/ecocK othsst 

NEWKirr CEACH. CA RW 



iWDCBOATE I VVMSE.K> | SWOAIt I REQ O SHIP OATt | OJSTOMIR PO * 



vOOOr::? v5.'0i/3£ PALCOI - 05.0:/S3 C5.'05.'K . SHOW cAL2C.'. Tfucr 



nCXINGSUPi 



s 

H 
I 

P 

T 
0 



i^Siii: VIC'A Av:. 



s 

0 

t 

0 
T 

o 



viiTA : 



m\ 



ITEM -/ocsaapraN/sERiAt • 



001 30li8 I 



3' 



V PRICIf4G. 
M.M. 



UMirS ioUANTinrGnDCREDl QUANflTYSMPPEO I OUANTirV BAOCOROT 



EA 




:.oocu 


EA 






LA 


2.00vO 





■•CCT. 



DECEIVED 

MAY 03 1339 

ENGINEERING 





RECEIVED BV ^ / f . /'■^ ' 
PSe XHIBI T il*{fo r identification 



Deponent:_4j31i^k^-Sae£ 
Date: 12 ♦fl'^^: Mo e I o f 
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INVOICE 



BALBOA INSTRUMENTS. INC. 

1607 BABCOCK STREET PH. 7U-64S.3201 
NEWPORT BEACH. CA 92683 



PAEE 1 



mi 1 



SUNDIO 

SuNuhNCE SFhS 

!3?!1 nONTE ViSTS AVLHUE 

airio, CA 91710 



.01/12/88 



52627B 01/12/88 BftLBOA TRUCK 



SUNDAHCE SPAS 
13751 aONTE VISTA AVE. 
CHIMO, CA 91710 



SUNCIO 



3f « 




NET/ 30 



301M 

SYSTEn 200 COnPLETE 
S0U9 

PANEL 200 COMPLETE 
i 30131 

i BflBHET, INTERLOCK 



(lB>WTftrt3f*j 



EST™ 

00102487 01/12/88 



Orderfd 


2.0000 






250.00 


Shipped 


2.0000 


EA 


125.0000 


Ordered 


2.0000 






50.00 


Shipped 


2,0000 


U 


25.0000 


Ordered 


4.0000 






2.00 


Shipped 


4.0000 


EA 


.5000 




RFOJFN Wl 
/ PAYMENT 
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DELIVERY RKEIFT 3939 

r»QM 



BALBOA INSTRUMENTS .INC. 
1611 Babcock StrMt 
Newport Btach, CA 92863 



VIA 'Re^lLbP 



OIUVtMD TO 



OUAMTITY 



5 0/^8' 



5c?/ 3/ 



oodtirriOM 



/L^ goo 



7^ 



f 
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BALBOA JN8TRUMENTS, INC. 



1611 BABCOCK STREET 
NEWPORT BEACH. CA 92663 



{7U) 645-3201 



ADril 7, 1986 



Mr. S^ahin Moinidn 
Sundance spas 
13951 Monte Vista Avs. 
Cr.ir.o. CA 917:0 

Dear Shahin: 



RECEIVED 

APR 1 1 1989 

ENGINEERING 



In resoonse to your request, we have orocered a brie-f analysis u-f tht 
Soa T*>k control system as compared to the 700 control: 



Co n trol Fea tures 
Temperature Display 

Time Display 

Jets - High Speed 
Jets - Low Speed 



Blower 

Temp set rrom panel 
Filter Cycle 
Economy Selection 

Light t low voltage 

Spa ready to use at 
set time 



700 System 

LCD - 4 digit display. 

LCD Display. 

LCD Annunciator. 
LCD' Annunc iator • 



LCD f^nrxuncxA tor . 

LCD Annunciator, 

2/dayr any length. 

In conjunction with 
"filter cycles. 



2 Amps. 

Yes - in conjunction 
with filter cycles. 



Spa Tek 

Yes - Vacuum 
Fluorescent 

Yes - Vacuum 
F 1 uorescen t 

Yes - LED. 

Not controllable ^ 




Amperage unknown, 

Yes - Separate 

"f unc tion . 



EXHIBIT NO ^ _ P» P 

lUTT I 7 , -ST' ^ 5^ 

WITNESS ^' ^4rA^^ ■ 

f ftf ^ 

DONNA 1 BADGER, CSR NO. 8848 
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Power Suool V 



700 System 

120/240 convertible; 
dedicated 240. 



Continuou»ly displays only 
temp. O'f »P*. Press either 
arrow to see Set Temp. 




Con't i nucus 1 y d i so 1 a 
temp/time plus pH i 
instal led • 



Sa-f ety Functions 

Limited energy at 
^ace O'f control 
panel 

High Limit 



Dry Fire Protection 



Interlock 



Sensors 



Circuit Breake*- 



GFCI 



Yes - less than 15V and 
5 MA. 



Dual system: so-ftware 
and hardware -front 
panel resettable. 

Uses external 41ow 
switch and software 

monitor. Wil 1 not 
start heater without 
water . Monitors 
condition o^ -flow switch. 
Will shut down- system i^F 
defective. Advises status 

Shuts oii all external 
•functions and advises 
status at "front panei . 

3 thermistors - will 
moni^r .iur eac>) .i-f. 
disconnected and adyise 
at ^ron t panel . 

2 ea one -for blower, 
and one ior system per 
UL 1563. . . 

Yes. 




2 thermistors - wil 
show error 
disconi>K4ed . 
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Pilct Lights 



Freez« Sensor 



700 Svstefn 

2 ea ior power and ground 
polarity. 

Yes - separate sensor can 
be extended a long distance 
'from spa. 




/Yes - can only 
loperate within 
j yoyt i omen t D >c i 
DouO^les as dry -f ire 
protection. . 



Iff.DAC t Level 



Sharp ctjeci. will ret 
penetrate to display 
3/16" lexan lens. 



riembrane can be 
punc tured by sharp 
object. 



Construction 

Control o-f high 
power output lines 



T90 relays with zero 
crossing actuation . 



i 

Triac with zero 
crossing actuation . 



M icrocomputer 
Ug^#tion 



On main board in 
aluminum enclosure. 
System will -function 
normally without control 
pane 1 • 



In control panels 
System disables 
completely i^ rane 
is disconnec tes . 



Pane 1 Construction 



3/16** thick lexan faceplate 
with ^ull potting, using 
special silicone gel« 
Injection molded* clear 
lexan 94V-0 lexan overley. 
Potted electronics. 
Attached light box with 
Quick Change bulbs. Min. 
50,000 hrs. o-f . li^e. 



.010 Lexan ^face- 
plate. No potting 
PVC with membrane 
overlay. Sealed^^b' 



Swi tching Method 



Piezoelectric sensors 
no air -gaps. 



Membrane switch wi 
air gaps. 



Ex terna I p ower supply 



Integral junction box< 



Reauires extra 
junction box. 
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Overlay Chanoeabi 1 itv 



700 System 

Implement new design in 
3 to 4 weeks* 



Spa Tek 

Standard overlay. 



Paramy^yrf 



Display 

C haracteristics 



Liquid Crystal Display 
c digit alphanumeric. 
9 symbolic annunciators, 
15 word annunciators. 



Vacuum fluorescent 
4 digit alphanumeri 
1 symbolic. 
9 LED'S. 



M iscel 1 aneous Features 
Panel 



One at soa. Accepts any 
combination up to 3 
additional, either at spa 
or up to 100 feet remote. 



One at soa only, 



ph Displ ay 



2 Speed Blower 

Qzfine Pt>it;pv^ 
Temp. Set Sack 



Not in 1st production. 
Available in mid 1999. 
pH will automatically 
display when out of 
7.2 -7.6 range, alternates 
with temp. 



Not in 1st production. 
Available in mid 1969. 



Yes. 



Mhen in Economy mode, 
spa will maintain at 
20 deg. below set temp 



Y es . fpH/ a 1 terna te« 
(ith temp and time 
con tinucus ly . 



0 




DJC/lh 
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/ BALBOA 
INSTRUMENTS 
INCORPORATED 



March 8, 1989 




Doug Clark, Director 

Manufacturing 

Sundance Spas 

13951 Monte Vista Ave. 

Chino, CA 91710 

Dear Doug: 

Balboa Instruments, Inc. is pleased to provide the 
attached quote, e-f^ective April 1, 1989, -for the 2nd quarter 
oi Sundance Spas' 1989 control system production. 
Speci-f ications are included for each system quoted. 

1. Balboa Instruments, Inc. will provide all trans- 
portation to Sundance Spas, F.Q.B. China, Freight 
prepaid . 

2. Terms are net 30 davs. 

3. Shipments are scheduled on a "just in time" basis, 
and anticipate a quarterly release schedule on a 

1 year blanket quantity purchase order. 

4. Warranty is 1 year from date of installation at end- 
user site. Defective parts must be returned to 
Balboa Instruments, or such location as Balboa may 
designate, freight prepaid. Defective parts will be 
repaired or replaced at Balboa's sole discretion. 

5. Qut-of-warran ty materials will be repaired 
regardless of condition, unless damage is such that 
they have been rendered unsafe. All shipping and 
handling is F.O.B. Chino, prepaid. Boards are re- 
manufactured to "like new" condition. 




»^vid /• I 
President 



DJC/lh 
Enclosures 



cc : 



Monte Brancato 



7677 Babcock 
Newport Beach 
CaHfomia 
92663 
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Enclosure I 

March a, I9B9 
1989 System Price List 



PN 


Description 




Qtii 


Price 


50168 


200 
200 


Therapy System 
Therapy System 




250 
1 ,000 


206.22 
189. 15 


50169 


200 
200 


Therapy Panel 
Therapy Panel 




250 
1 ,000 


38.74 
29. 16 


50 175 


605 


E with Fuse & Holder 


3 ,500 


201 .39 


50 1 70 


605 


Panel 




3 ,500 


42 . 44 


50 165 


6XX 


Freeze & Flow 




3 , 500 


2 . 97 


50724 


724 


System 




5 , 000 


216.26 


50700 


724 


Panel 




5 ,000 


72 . 29 


50724 


701 


System 




5 ,000 


216 . 26 


50700 


701 


Panel 




5,000 


72.28 


30131 


Magnet 


As 


required 


.75 


50179 


6UR 


Spare board 


As 


required 


106.48 


50162 


624 


Spare board 


As 


required 


133. 16 


50721 


724 


Spare board 


As 


required 


128.71 


50176 


200 


Spars board 


As 


rea^j ired 


75.00 




Board repair - 
Out oi warranty 


As 


required 


35 . GO 
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Enclosure 2 

March 8. 1989 



Specification of 605 System -for 1989 



Electric - Convertible 120/240, UL Recognized System 
Func t ions control 1 ed ; 

Temperature +1 deg F to UL 1563 spec. 

Economy /St J^ndard mcde 

Light, 12.5V 2A 

High speed pump 

Blower 

Heater (120V, 240V) 

Low speed pumo via thermostat, timeclock or 

-freeze sensor 
Ozone generator on low speed pump 
Filter cycle 

Safety: 

High limit logic input 
Door interlock (2) 
Freeze sensor inout 
G.F.I, protection 
2SA fuse 
8A breaker 

2 ea. Neon polarity lights 
Flow switch input 

Componen ts ! 

Fcr.T.sd 3luminufT» bcr, silver irridite coating with 

splash guard 
8 circuit 30A terminal block 
605 board and necessary internal wiring 
220V contactor 
8 amp b lower breaker 
25 amp fuse & holder 
2 ea. Neon polarity lights 
6.F. I • . 20A 120V 

Timer, Diehl 24 hr. with clear lens 
Temperature sensor 

Freeze sensor wire, length to suit 

2 ea. Interlock switches, 50" leads Jacketed 



1 



High limit logic line, length to suit 

60S lexan control panel and 603 lexan overlay to 

Sundance speci-f ication with custom knob. 
Pump wire, 4 conductor 14 Ga, length to suit 
4 circuit 50A terminal block Flow switch wire* 

length to suit 
3 amp custom trans-former 

Bushings, strain relie-fs, and hardware as needed 
12 circuit 20A terminal strip with screw 

connections 
Blower hook-up assembly 
G.F.I. , 20A 120V (quoted as optional) 
Ozone hook-up assembly 
Con-formal coating 



2 



012173 



Enclosure 3 



March a. 1989 
Soeci^ication oi 701 & 724 System for 1989 



Electric - 240V UL Recognized System 

Functions control led from f ron t panel ; 

Economy/ standard selec tion 

Filter cycle setting - 2 ea« 

Time cluck setting & disoiay 

Temperature to I deg . F 

High speed pump 

Low speed pump 

Blower 

Heater 

Light 

Panel lock 

Ph display (ootional, to be announced) 
(Ozone option ) 

Safety: 

Limited energy at control panel 
•-^Dual high limit sensing software & hardware 
^ Freeze sensor 

i/^ Additional freeze sensor input position 
Flow switch input 
Software system fault monitor 
25 Amp system fuse (branch circuit rated) 
Appropriate blower fuse 

2 ea. Neon polarity lights 

3 Amp Light fuse 

Appropriate control board fus?? (nan— replaceable) 
Componen ts 

Formed aluminum box with integral supply hook-up 
cooling channel with silver irridite plating. 
724 control board & necessary internal wiring 
Appropriate SA blower fuse (replaceable) 
2SA System fuse (replaceable) 
2 ea. Neon polarity lights 
Matched isocurve dual temperature 

sensor thermistors . 
High limit/Freeze sensor 

2 ea. Interlock switches, jacketed, length to suit 

with magnets. 
Lexan control panel with LCD display 

I 

012174 



a oiezo switches. 

Back light ior control panel 

724 Overlay to Sundance speci^f ication 

Pump wire 4 conductor, 14 GA, length to suit. 

4 Circuit 50A ^ield wiring terminal block 

Flow switch wire, length to suit 

3A Custom 120/240V trans-former as appropriate 

20 Amp terminal strip with screw connector ^ 

Blower hook--up assy. 

Logic selection jumper 15A, 30A or 50A operation 
Con-formal coating to UL 1563 specification 
Bushings, strain relie-fs, and hardware to suit 
Panel control loom jacket 
Relay spacing to UL 1563 spec. 
Custom 12V DC cooling -fan 

O'Ryan light socket assembly to Sundance spec. 



2 



012175 



AO 88 <11/91) Subpoano in « CivQ Case 

United States District Court 

DISTRICT OF r^y TFORNIA 



CENTRAL . 

SIEGE INDUSTRIES, INC. 
V. 

CLARK MANUFACTURING, INC., ET AL. 



SUBPOENA IN A CIVIL CASE 

CASE NUMBER: H94-3180 

In the Southern District of Texas 

Houston Division 



TO- BALBOA CONTROLS c/o Joe Walker, The Walker Law Firm 
1690 Scenic Avenue ^ 301 Dove Street, Suite 450 

Costa Mesa. California 92626 Newport Beach, California 92660 



to testify in the above case. 






COURTROOM 







tZ YOU ARE COMMANDED to appear 
deposition in the above case. 



at the place, date, and time specified below to testify at the taking of a 



PLACC OF DCPCSITION 

Offices of The Walker Law Rrm 
1301 Dove Street, Suite 450 
Newport Beach, California 92660 



DATE AND TIME 

Wednesday, January 17, 1996 
9:00 a.m., and continuing 
Thursday, January 18, 1996, if 
necessary. 



a YOU ARE COMMANDED to produce and permit inspection and copying of the following documents or objects at 
the place, date, and time specified below {list documents or objects): 

_ SEE EXHIBIT B to attached Notice of Deposition 

PIACC 

Offices of The Walker Law Rrm 
1301 Dove Street, Suite 450 

California 92660 



DATE AND TIME 

Wednesday, January 17, 1996 
9:00 a.m. 



Newport Beach, 

□ YOU ARE COMMANDED to permit inspection of the following premises at the date and time specified below. 



DATE AND TIME 



Any organization not a party to this suit that is «ubP<'«"«Vi!;.t^?o wS^^^ Sats"et foX 

or more officers, directors, manaoino agents. S?!*: P«I??"^ IJ^J^^^^ 30(b)(6j: 
for each person designated, the matters on which the Pereon w n tesWy. ^eoera^« Deposition. 

T»te matters on which examination is requested ar e designated m exhibit a to tne axracneu k 



OATt 



tSSUINQ OFRCER 8I0NATURE AWO TITLE ONDICATE IF ATTORWrr fOR PIAWTIFF OR 

wrs'vfcbJTo;^^^^^^^ Attorneys for Plaintiff. 1850 Texas Commerce Tower. 600 Travis. 
Houston. Texas 77002 (713) 238-8000 . 



•Fi-f^E XHiBI T IMO fa r IdenMcation 

Deponent J^IlgiQ_£mkLLL^ 
Date : Ml. : Page > of ft 



I 

7^^ 



AO 88 (1 1/91) Subpoena in • avil Cas« 



PROOF OF SERVICE 



SERVED 


DATE 


PLACE 


SERVED ON (PRINT NAMEl 




MANNER OF SERVICE 


SERVED BY IPRiNT NAME) 


TraE 



DECLARATION OF SERVER 



I declare under penalty of perjury under the laws of the United States of America that the foregoing information 



contained in the Proof of Service is true and correct. 



Executed on 



DATt ■ 



SIGNAIUKt Oi- btHVtH" 



ADDRESS 6F SthVkJT 



f^uie 4S, federal Hutot oi Civti Procodure. Parts C & O: 

lei PROTECTION OF PERSONS SUBJECT TO SUBPOENAS. 

(1) A party or an anomey reaponuble forth* ittuar%e« ar»d tervica 
of a aubpoana thaU Uka raaaonabia atapt to avoid impoamg undue burdan or 
axpanta on a paraon aubiact to that aubpoana. Tha court on bahalf of which 
tha aubpoana was ttsued ohaD anforca this duty ar^ impoaa tipon tha party or 
attorney in breach of this duty an appropriate aanetiorw which may ifKkide, but 
la not Umhed to. lott oarrungt and a raaaonabia attomey'a fee. 

(21(A) A paraon corranandod to produce and parnOt inapaction and 
copying of dattgnated booM, papers, documente or tanoible thing*, or 
Incpaction of premiaes need not appear in paraon at the place of production or 
Inapaction unless commaftdad to appear for depoahion. hearing or trial. 

(Bl Subject to peregraph (d)(2| of this rule, a person eommandad 
to produce and permit Inspection and copying may. wKhin 1 4 days afur •wyice 
of the subpoena or before the time specified for compliance If such time is less 
then 14 daya after service, serve upon the party or ctcomey designated In the 
subpoena wiftun objection to Inspection or copying of any or eO of the 
dasigfuted materials or of the prenrUsea. It objection ia made, tha party servmg 
the subpoena shaU not be entitled to Inspect and copy the maUriala or inspect 
the premises except pursuant to an order of the court by which the subpoena 
was issued. If objection haa been made, the party serving the subpoena may, 
upon notice to the person commerced to produce, move at any time for an 
Older to compel the production. Such en order to compel productioii shell 
protect any person who Is not e party or an officer of a party from significant 
expense resulting from the inspection and copying commanded. 

(3)(A| On timely motion, the court by wfuch e subpoena was issued 
ahati quash or modify the aubpoana If It 

rO fans to allow reasonable time for compliance: 
(it) requires a person who is not a party or an officer of 
a party to travel to a place more than 100 nwles from the piece 
vrhere that peraon resides, is employed or regularty transacts 
business in person, except that, subject to the provisions of clause 



(c)(3Hb)(in) of this rule, such e person may in order to attend trial be 
commanded to Uavel from any such place within the sUte in which 
tfie trial is held, or 

(t!i) requires disclosure of privUeged or other pmtected 
matur artd no exception or waiver applies, or 

(iv) aubjects a person to undue burdsr\. 
(B) If e subpoene ^ ^ 

(i) requires disclosure of a Uade eecret or ether 
confidential reseerch. development, or commercial information, or 

(ii) requires disclosure of an unretatned expert's opinion 
or information not describing specific evsnts or occurrences vt 
dispute and fesulUng from the expert'e study nwde not at the 
request of any party, oiw:' _ * 

Oi) mquir«s>#erson wt«o la not a party or an officer of 
a party to incur eubetan&l expenee to uaval mofo than tOO mftee 
to attend trial, the court may. to protert ^P^*?" pJJ' 
affected by the eubpoena. quash or modify the subpo«*a or. Kttie 
party h» whose behalf the subpoena to issued shows a substerrtial 
need for the testimony or material that canrwt be oth eiwtae^ met 
without undue hardship er»d assures that the peraon to whom tha 
aubpoana ir addressod win be reasonably compensated, the court 
may order appearance or production only upon specified conditions. 

(d) DUTIES W RESPONDINQ TO SUBPOENA. 

(1 1 A person responding to a aubpoana to produce docurnems shaU 
produce them as they are kept In the usual course organize 
and Ubel them to correspond whh the categones In the demand. 

12) When infonnatk>n subject to a subpoena Is wHhheld on a claim 
that It is privileged or subject to protection as trial P«P*"*«" ^ 
claim ahaU be n»de expressly end shaP be aupported »'VJ'/«»2SS"^t^ 
nature of the documents, communicatwns. or things not produced tnat is 
sufficient to enable the demanding party to contest the claim. 





IN THE UNITED STATES DISTRICT COXJRT 
FOR THE SOUTHERN DISTRICT OF TEXAS 
HOUSTON DIVISION 



SIEGE INDUSTRIES, INC 



CLARK MANUFACTURING, INC 
d/b/a SUNDANCE SPAS, 
ROLAND CLARK, and 
W. JAMES CLARK, 



Plaintiff, 



Defendants. 



§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 



JURY TRIAL DEMANDED 



CIVIL ACTION NO.: H-94-3180 



NOTICE DUCES TECUM OF 30(b)(6) 
VIDEO DEPOSITION OF BALBOA INSTRUMENTS, INC. 

TO: Balboa Instruments, Inc., by and through its Attorney of Record: 

Mr. Joe Walker, Esq. 
The Walker Law Firm 
1301 Dove Street, Suite 450 
Newport Beach, California 92660 

PLEASE TAKE NOTICE that Plaintiff Siege Industries, Inc. wiU take the 
deposition upon oral examination of the Balboa Controls, pursuant to Rule 30(b)(6) of the 
Federal Rules of Civil Procedure. The deposition will commence at 9:00 a.m. on Wednesday, 
January 17, 1996 at the offices of The Walker Law Firm, 1301 Dove Street, Suite 450, 
Newport Beach, California 92660 and wUl continue at 9:00 a.m. on Thursday, January 18, 1996 
if necessary. The deposition wiU be taken before a notary pubUc or some other person 
authorized by law to administer oaths pursuant to the Federal Rules of Civil Procedure. 

-Die corporate deponent Balboa Controls ("CORPORATE DEPONENT"), shall 
designate one pr more officers, agents, or other persons who can testify on behalf of 



735 



CORPORATE DEPONENT with respect to all matters listed in EXfflBIT A attached hereto. 
You .are invited to attend and cross examine. The deposition may be taken by stenographic as 
well as non-stenographic, i.e., videotape, means. 

- Pursuant to Rule 45, the CORPORATE DEPONENT is requested to jproduce for 
inspection and copying the documents described in EXHIBIT B attached hereto. The term 
"documents" is used in the broad sense contemplated by Rule 34 of the Federal Rules of Civil 
Procedure. 

DATED this 4th day of January, 1996. 




State Bar No. 19749300 

Texas Commerce Tower, Suite 1850 

600 Travis Street 

Houston, Texas 77002 

(713) 238-8000 (Telephone) 

(713) 238-8008 (Facsimile) 

ATTORNEY-IN-CHARGE FOR 
PLAINTIFF SIEGE ESDUSTIRES, INC. 



131^ 




OF COUNSEL: 
Michael F. Heim 
SBN 09380923 
Timothy S. Westby 
SBN 00791904 

CONLEY, ROSE & TAYON 

Texas.Commerce Tower . 
600 Travis, Suite 1850 
Houston, Texas 77002 
(713) 238-8000 
(713) 238-8008 (Fax) 

Stephen D. Susman 
SBN 19521000 
Eric J. Mayer 
SBN 13274675 
S. Grant Dorfman 
SBN 00783976 

SUSMAN GODFREY. L.L.P. 
First Interstate Bank Plaza 
1000 Louisiana, Suite 5100 
Houston, Texas 77002 
(713) 651-9366 
(713) 653-7897 (Fax) 

CERTIFICATE OF SERVICE 

This is to certify that a true and correct copy of the foregoing Notice Decus Tecum of 
30(b)(6) Video Deposition of Balboa Instruments, Inc. was served by certified mail, return 
receipt requested on all counsel of record, as follows: 

Mr. Louis B. Paine 
Mr. Robert C. Curfiss 
Ms. Marsha Z. Gerber 
Butler & Binion 
1000 Louisiana, Suite 1600 
Houston, Texas 77002 
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Mr. Joe Walker, Esq. 
The Walker Law Firm 
1301 Dove Street, Suite 450 
Newport Beach, California 92660 



on the y day of January, 1996. 




'737 




EXHIBIT A to NOTICE DUCES TECUM of 30(b)(fi) 
VIDEO DEPOSITION of CORPORATE DEPONENT 
BALBOA CONTROLS 



Definitions and Instructions 



- 1. The words "Defendant" and "Defendants" mean Clark Manufacturing, Inc., d/b/a 
Sundance Spas, Roland Qark, and/or James Clark as well as their counsel, and all of their 
agents, servants, employees, affiliates, subsidiaries, and representatives, 

2. The phrase "spa controller" relates to any device for adjusting, affecting, 
calculating, calibrating, changing, controlling, formulating, maintaining, managing, 
manipulating, modifying, monitoring, programming, regulating, supervising, or varying system 
parameters and/or operations of a spa. 



1. The design, development, and marketing of any programmable and/or 
microprocessor or microcontroller based spa controllers by Balboa, acting either alone or jointly 
with others, from 1985 through 1990. 

2. The acquisition by Balboa of any Spa-Tec IMP spa controller(s), prototype(s), or 
any related information, from Defendants or others. 

3. The reliability, failure rate, and modification of any microprocessor or 
microcontroller based spa controllers provided by Balboa to Defendants. 

4. All agreements between Balboa and Defendants relating to design, development, 
or marketing of spa controllers. 

5. All design changes to Balboa's microprocessor or microcontroller based spa 
controllers relating to the processing of signals from temperature sensors, including the number 
of temperature sensors, location of temperature sensors, connection to the control circuitry, and 
revision history. 

6. All Balboa controller design change(s) relating to replacing a high limit switch 
with a high limit sensor providing a signal to a microprocessor or microcontroller. 

7. The high limit algorithm(s) for Balboa spa controllers prior to October 15, 1990, 

8. The freeze protection algorithm for Balboa spa controllers prior to October 15, 

1990. 



Topics 
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9. The role(s) and contribution(s) of any and all individuals involved in the design 
of temperature sensors for Balboa spa controUers, the connection of temperature sensors to spa 
controller boards, or high limit or temperature control algorithms. 

10. AU factors that lead to the development and adoption of microprocessor based 
controllers by the spa industry. 

11. Any microprocessor or microcontroller based spa controUers designed prior to the 
introduction of the Balboa 700 series spa controller. 

12. Tlie development history of the Balboa 700 series spa contrpUer. 
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Documents 



_ The CORPORATE DEPONENT is requested pursuant to Rule 45 to produce for 
inspection and copying at the commencement of the deposition the following: 

1. All documents relating to the infringement, validity, or enforceability of U.S. 
Patent No. 5,361,215. 

2. All documents from 1985 to the present relating to the design, development, or 
marketing of any programmable and/or microprocessor or microcontroller based spa controllers 
by Balboa, acting either alone or jointly with others. 

3. All communications between Balboa and any of Defendants related to reliability 
or failure of spa controllers designed or developed by Balboa, or provided to Defendants by 
Balboa. 

4. All documents related to agreements between Balboa and Defendants relating to 
design, development, or marketing of spa controllers. 

5. All documents relating to communications with Defendants or others related to 
Spa-Trol, Inc. or Spa-Troller spa controllers. 

6. All documents relating to the development and testing of the Spa-Troller spa 
controller. 

7. All documents relating to temperature sensors, including documents relating to 
the number, design, location, electrical connection, and revision history of temperature sensors. 

8. All documents relating to the high limit, temperature control, or freeze protection 
algorithms for spa controllers prior to October 15, 1990. 

9. All documents relating to the development and/or adoption of microprocessor 
based controllers by the spa industry. 

10. All documents relating to Spa-Trol, Inc. or Baker-Hydro. 

11. All documents or things that were provided to Steve Macey , Richard R. ("Dick") 
Palm, Sundance Spas, and/or Voyager Computer Corporation and that are related to or 
culminated in the devdopment of the Sundance 800 series spa controller(s). 
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d/b/d sisioiJffcs SPAS, iioum> 



1« An Agrmd Frotectiw Order was entecvd In the above 
ontitled ease on K*y fl, 1995 ("ort«:"J , 

3. Ballxsa iDstrwasntfi, lac, , a California corporation, 
(»»Balboa«) whlcai is not a party to this action, ty aM tJurough its 
attorney of raoord, has approved the form and oanteuct ot tai» 
apf-ndBBcfc» 

3. Plaintiff and the Defendants, by and through th^ir 
attorzwys e£ recsera, baraby atipalata to tta contents of this 
aTTwrnffiwut » 

«• The Plaintiff and Defendanbs hervin deslxv to depose 
representative of BoXboa and diao0V«r doeuaenta froB Balboa. 

B. Balboa desires to keep tlxa inforoation it diceiesas 
pur«uant to snbpo«na in this aetlon otmfldentlal. 

6« ISierefore, all infonnation, both oral teatixony and 
dooizttantary, porodaced by Balboa in this action pumuant to eobpoena 
ahaXl be flaaignated and treated as "Confidential" pursuant to tha 
Order* / 
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7. PqxBuaat to paraspcaph 3(iii) of tha Order, Irving c, 
8isg«l toe «w Plaintiff and Holana Clark fw: tlie l>ef«rtdant«, shall 
b© -ttio dea-ignatfed aa tlie r^resentattv* of tba Plaintiff and 
Def«>dattt*, rospectively, ^hA shall be eatitlftd to view 
confidential infomiatiMi prodacea by BMiBoa. notvit&stmtaizig t&e 
lattgnaQe of paragrapli 3> no additional officers, dirootora or 
ei^loyees of Plaintiff and Dafendante shall designated to roviev 
Confidential intoncarion produced ijy »iIfi02V. 

8f Por tbe purpose of affording the protections of the Ord«r 
to BALBOA, 3KUBOA shall bo included -witbin tue tena "party" in tlve 
Ozder, vbava appropiriato. 

9. This Stipulated Aaendsant to Agr^Ad Protective Ordar 
Snterad lesj 2, 1995 osif be anferced in Uie U!nit$d States District 
Court for thtt central District of ealifomia or in the United 
States District Court for the Soutuem District of Texas, Houston 
Divlaien. i 




?or the Defendants clarX KeBufaoturin^f inc. 
•Soland ClazSc and V. Sames dJUOc 





mwm TO pon m ocmzsm. 




2 




(NTELUECTUAt PROPCftY *J^W 
INCLUDING 
PATENTS, TRADEMARKS, 
COPYRIGHTS AND 
UNFAIR COMPETITION 



Td^kxthy S. Westby 
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Con LEY, Hose s Tayon 

A PROFESSIONAL CORPORATION 

TEXAS COMMERCE TOWER 
600 TRAVIS, SUITE ISSO 

HOUSTON, TEXAS 77002-2912 

1713) 23S-aOOO 
FACSIMILE 1713) 233-8008 



AUSTIN OFFICC 

BANK ONE TOWCn 
221 WCST SIXTH STREET, SUITE 17IO 
AUSTIN. TEXAS 76701-3403 

15121 70B-5235 
FACSIMILE ISI21 70S-S23S 



Direct Dial No. 
(713) 238-8030 



February 7, 1996 



Ivfr. Joe Walker, Esq. VIA TELECOPY 

The Walker Law Firm 714-752-0439 
1301 Dove Street, Suite 450 
Newport Beach, California 92660 

Re: Siege Industries, Inc. v. Clark Manufacturing, Inc. et al. 
Civil Action No. H-94-3180 (S.D. Tex.) 

Dear Mr. Walker: 

We request that Balboa Instruments stipulate that we may disclose certain materials to 
the U.S. Patent & Trademark Office in connection with a pending patent application. The 
materials we intend to disclose to the U.S. Patent & Trademark Office include the exhibits and 
testimony from the January 17, 1996 deposition of Balboa (Allan Pinkul/Cindy Otto) that have 
been designated confidential by Balboa. The disclosure to the Patent Office will be made in 
accordance with § 724.02 of the Manual of Patent Examining Procedure (attached), which 
expressly allows for submission of Proprietary information and materials Subject to Protective 
Order. Please advise if you object to us providing this information to the Patent Examiner. 

Moreover, many of the documents fall within the exclusions listed in paragraph 15(a) of 
the Protective Order in this case and, accordingly, should not have been designated confidential. 
As such, please be advised that Siege hereby challenges the propriety of Balboa's designation 
of the entire deposition testimony and exhibits as confidential, for the limited purpose of 
submitting these materials to the U.S. Patent & Trademark Office. This challenge is made 
pursuant to paragraph 11 of the Protective Order. If we dp not hear from you within seven 
days, we will assume that Balboa does not object to our disclosing the Balboa deposition and 
exhibits to the U.S. Patent & Trademark Office pursuant to MPEP § 724.02. 

Sincerely, 
"■^ 7 



Timothy S. Westby 

k:\*i»e*\00 1 0OVtrWalkar.OOS 
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INTELLECTUAL PROPERTY LAW 
INCLUDING 
PATENTS, TRADEMARKS, 
COPYRIGHTS AND 
UNFAIR COMPETITION 



TIMOTTHY S. WESTBY 



Con LEY, Rose s Tayon 

A PROFESSIONAL CORPORATION 

TEXAS COMMERCE TOWER 
600 TRAVIS, SUITE IS50 

HOUSTON, TEXAS 77002-2912 

(713) 23e-SOOO 
FACSIMILE 1713) 23S-800S 



February 15, 1996 



AUSTIN OFFICE 

BANK ONE TOWER 
aai WEST SIXTH STREET, SUITE I7IO 
AUSTIN, TEXAS 7e70l-3A03 

tStZ) 70e-5235 
FACSIMILE (512) 70S-S23e 



Direct Dial No. 
(713) 238-8030 



Mr. Joe Walker, Esq. VIA TELECOPY 
The Walker Law Firm 714-752-0439 
1301 Dove Street, Suite 450 
Newport Beach, California 92660 

Re: Siege Industries, Inc. v. Clark Manufacturing, Inc. et al. 
Civil Action No. H-94-3180 (S.D. Tex.) 

Dear Mr. Walker: 

This is in response to your letter of February 14, 1996. Please note first, that Siege has 
no duty to specifically designate documents and particular exceptions to confidentiality under the 
Protective Order. Rather, Balboa had an affirmative duty under paragraph 15 not to designate 
certain types of documents as Confidential and, if challenged, a duty to substantiate the basis for 
such- designation. Siege has properly chaHenged Balboa's designations. Second, notwithstanding 
the above, Siege did specifically identify the information involved, namely: the entire transcript 
of the January 17, 1996 Balboa deposition and all exhibits thereto. Accordingly, Balboa has not 
complied with the procedures set forth in paragraph 11 of the Protective Order, and Siege reserves 
the right to consider itself released from the restriction of the Order as to the information involved, 
all pursuant to paragraph 11. 

Nevertheless, in the interest of resolving this matter in good faith on an informal basis, 
Siege offers to limit its request to disclose materials to the United States Patent & Trademark Office 
to: (1) documents dated prior to 1989, and (2) the deposition transcript. Further, while Siege does 
not feel there is any information in the transcript that justifies a Confidential designation, if you will 
identify specific portions of the transcript you believe are Confidential, Siege will consider 
redacting those portions in its submission to the United States Patent 8c Trademark Office. This 
proposal shall not be construed as a waiver of Siege's challenge to the confidentiality of the entire 
transcript and exhibits. 

Because time is of the essence in this matter and Balboa's seven day period has expired, 
we request your response to the above by the close of business Friday, February 16, 1996. We 
will consider unreasonable delay a lack of good faith on Balboa's part in resolving this matter. 



Sincerely, 




k:N.i.fl.\ooiooM.rtw..k.r.oo6 TimoUiy S. Wcstby 
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Rebuttal Expert Witness Report 
John K. Bennett 
March 16, 1996 

Engagement 

This report supplements my previous report, dated January 26j 1996, in the matter of 
Siege Industries, Inc. vs. Clark Manufacturings bic. (Civil Action H- 94-3 180), aad offers 
rebuttal to certain positions taken by Defendants' Experts. I was retained by Conley, Rose 
iz Tayon to prepare this rebuttal report. 

Supplemental Information 

Additions to "Publications Authored In Preceding Ten Years" 

To the list of publications authored in the last ten years shown in Appendix A of my 
original report, the following paper has been accepted for pubUcatian: 

» J.K, Bennett^ Katherine E. Fletcher^ and W. Evan Speight. The perfomaance value 
of shared network caches in clustered multiproceasor workstations. To appeax in 16tk 
Intemational Conference on Dietribuitd Computing Systems (ICDCS'16)^ 1996, 

and the following paper has been submitted for publication; 

• W.E. Speight and J.K. Bennett. Hardware support for fine-grained sharing in 
shared-memory multiprocessors. Submitted to Seventh IntemaiionaJ Conference on 
Architectural Support for Programming Languages and Operating Systems (ASPLOS), 
1996. 

Correction of Typographical Error 

On Page 8, in the paragraph related to Claim 2 [b], second to last line, the phase " ... of 
said water downstream ..." should read ** ... of said M'ater upstream 

Additional Materials Reviewed 

In the course of preparing this rebuttal report^ I have reviewed the following additional 
materials: 

1. The 'fUe wrapper" of U.S. Patent No. 5,361,216, "SPA Control System", dated Nov. 
1, 1994, including all prior art plajced before the patent examiner. 

2. The Expert Report of Gavin Clarkson dated Janufijy 30, 1996, and his Supplemental 
Report dated March 1, 1995, including all attachments. 

3. The Expert Report of Albert B. KimbaU. Jr. dated Ffebruary 1, 1996, and his 
Supplemental Report dated Februarj' 19, 1996^ including all attackments. 
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4. All information provided by the partiee related to the SPA-TROL SCSI, Baker 
Hydro, Eaton, and Balboa 700 epa controllers. In addition, I phyaically examined a 
SPA-TROL SCSI control unit and associated relay card. 

Rebuttal Report 

Clarkson Report of January 30, 1996 

Mr. Claxkson's initial report contains no statements relevant to the xnalters at issue in this 
action, therefore no rebuttal is appropriate or necessary. 

KimbaH Report of February 1, 1996 

Mr. Kimball states in Paragraph 5 of his February 1, 1996 report: 

"Based on my study and review outlined in this report^ it is my 
opitiion that the claims of U.S* Patent 5,361,215 are not valid in view 
of the prior art of either 85 USC § 102 or 35 USC § 103." 

Since no prior art is cited in Mr. Kimball's Februaxj'' 1, 1996 report, and the "atudy and 
review" is not describedj it is not possible to ^certain the origin or basis of Mr. KimbalPs 
opinion as stated. 

Mr. Kimball further states in Paragraph 6 of his February 1, 1996 report: 

"Further in my opinionj the claims of U.S» Patent 5,361,215 are not 
infringed either literally or under the doctrine of equivalents by the 
spa control units of Defendant Clark Manufacturing^ Inc." 

Again, it is not possible to ascertain from Mr. KimbalPs February 1, 1996 report either the 
origin or basis of the opinion stated* 

Mr. Kimball further states in Paragraph 7 of his February 1, 1996 report: 

I will give my opinion that this dutj' was not met in the patent 
applications leading to the issuance of U,S, Patent 5,361^215, For this 
reason, it is my opinion that this patent may also be unenforceable/^ 

Once again, it is not possible to ascertain from Mr. Kimbairs February 1, 1996 report 
either the origin or basis of the opinion stated. 

Clarkson Supplemental Report of March 1, 1996 
Paragraph 1 

Mr. Clarkfion aiguea in Paragraph 1 of his March 1, 1996 report that the Sundance spa 
controller cannot infringe because it is based on a "microprocessor", instead of a 
"microcomputer'', as is referred to in U.S. Patent 5,361,215- 

Mr. Clarkson's arguments on this issue are erroneous. Historically, a "computer^' is a 
device that contains four essential elements: 
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1. an arithmetic / logic unit (ALU) that performs arithmetic and logical operations on 
data, 

2. a memory for storing program code executed by the computer, as well as the data 
read asxd written by the program, 

3. a means of input and output, and 

4- a control \mit that eequenoes the various operations of the computer. 

Any device that embodies all of these elements is a computer. If the resulting computer is 
very large» it might be called'a "mainframe** computer. If the resulting computer is of 
modest size, it might be called a ^'minicomputer''. If the resulting computer is quite small, 
typically Implemented on a single printed circuit board or integrated circuit, it might be 
called a ^Microcomputer". A ^microprocessor" may or may not be a "microcomputer'' as 
well, depending upon whether or not all of the four essential elements axe present. 
Sometimes a "microprocessor" will be caDed a "microcontroller" if the intended use of the 
device ia to implement control functions. Like "microprocessors", a "microcontroller" may 
or may not also be a "microcomputer^, again depending upon whether or not the essential 
four elements are present- The 80C562 used in the Sundance 800 spa controller (a block 
diagram of this device is attached as Appendix AA) is in fact correctly reterred to as a 
"microcontroller^, '^microprocessor", or '^microcomputer''. The printed circuit board on 
which this device is mounted, together with its aasociated support deviccB is corxectly 
referred to as either a "microcontroller*' or a "microcomputer". Since these terms are often 
used somewhat interchangeably, it is best to examine the context in which they are used. 
U.S. Patent 5,361 jZlS de3cribes what the term "microcomputer" means in the context of 
the description contained in the patent. The Sundance 800 spa controller clearly contains a 
"microcomputer^ in this context. 
Paragraph 2 

Mr. Clarkson^s arguments that attempt to distinguish between an *^algorlthm*' and a 
"technique^' are similarly flawed. If a *^technicue" describes a sequence of actions that solve 
a particular problem, then the *Hechnique'' is also an ^'algorithm^' . Again, because usage of 
these terms varies, even among professionals, it is best to examine the context in v/hich the 
term in question is used. In this light, Mr. Clarkson's arguments on this issue lack merit. 
Paragraph 3 

Mr. Clarkson asserts that "there are no code similarities to be found". In fact there arc 
similarities, which are described on Pages 11 and 12 of my report, and in Appendices J-0, 
Further, this issue is not particularly relevant, given that the Sundance 800 literally 
infringes Claim 37 of U.S. Patent 5,361,215 {the "Siege patent''). 
Paragraph 4 

Based upon a description of the "COOL" and "ICE" panel indicators contained in the 
Sundance 800 Installation and Owner's Manual dated 6/94 (Exhibit C to Mr. Claxkson's 
March 1, 1996 report), Mr. Clarkson concludes that the Sundance 800 freeze protection 
algorithm is "fundamentally different** from the algorithm described in the Siege patent. 
Mi, Clarkson further concludes that "those procedures are identical to the 700 series, 
which was produced prior to 1990/' Both of these conclusions are erroneous. Examination 
of the source code for the two controllers (attached as Appendices to my original report) 
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demonstrates the essential similarity of the t'W'o algoritkms. Again, Ike essentiail element of 
the freeze protection algorithm that makes the Simdance implementation Bubstantially 
similar to the Spa-Tfec algorithm ie the decision to tm-n on the heater if the pump alone is 
insufficient to increase the water temperature to a safe value. This feature is not present in 
the Balboa 700 series controDer, as confirmed in the January 17, 1996 deposition testimony 
of Cindy Otto, excerpted belov;, be^nning at Page 19, line 12). 

Q: The - never turned on the heater? 
A: No. 

Q; Never looked at the temperature of the spa? 
A: To turn on the freeze, no. 
Q: Or to turn it off? 
A: No. 

Q: As of October 15, 1990, was the algorithm for the - was the freeze 
algorithm the same as you just described? 
A: Yes. 

Paragraph 5 

It is interesting that Mr, Claxkson considers the Siege faceplate more Bimilax to the 
SPA-TROL facqplate than the Sundance faceplate, given that the Sundance and Siege 
faceplates both use graphic icons, and the SPA-TROL faceplate does not. 
Paragraph 6 

Mr. Clarkson^s asserts that my original report lacks specifics relative to the similarity of 
the two freeze protection algorithms. These specifics are provided on Pages 11 and 12 of 
the report, and in Appendices J, K, L, M, N, and 0 of the original report, 

Kimball Supplemental Report of February 19, 1996 

Mr. KimbaJl states on Page 1 "Now that it is established that Plaintiff la only asserting 
claims 1, 2, 4, and 37 as infringed,,,"* Mr. Kimball apparently bases this belief on my 
report, in which I only discuss Claims 1, 2. 4, and 37. I have not been asked to form an 
opinion with respect to the other claims, nor am I aware of whether or not Plaintiff intends 
to assert other claims as infringed. 
Paragraph 5 (supplemented) 
Mr. Kimball asserts: 

"It is my opinion that each of the asserted claims 1,2,3 and 37 is 
invalid as anticipated by the prior art under 35 USC § 102 or in the 
alternative is invalid as obvious in view of the prior art under &5 
USC § 103.*^ 

and goes on to describe the basis of his opinion on a claim-by-claim basis. In each case, 
Mr. Kimball has either left out or mistated pertinent facts* I will address each of the 
points raised by Mr< Kimball in turn, 

"I have reviewed the prior art spa control system identified as the 
SPATROL control, specifically the SPATRDL SCS-1 computerized 




system shown in Deposition Exhibits 134-225 134-23, 134-24, 184-25, 
134-27,(attachnient B and physical Deposition Exhibits, 131 and 132, 
identified in the deposition Lloyd H. Buck (excerpts attachment C) 
at page 51, line 8» As stated by Mr. Buck in his deposition, at page 
5S5 line 5 through page 58, line 3 and at page 61, line 9 through line 
2I3 the SPATHjOL device meets each and every element of claim 1* 

This evidence supports my conclusion and opinion that the spa 
control system set forth in claim 1 of the patent in smt is fully 
anticipated by the SPATROL SCS-1 control and that claim 1 is 
invalid under 35 USC § 102." 

Mr. Kimbairs analysis of the SPA-TROL SCSI controUer ib incorrect. The *?PA'TROL 
SCSI does not contain "a second sensor for detecting the temperature of the water at said 
heating element" that is connected to a "microcomputer for processing signals generated 
by said sensors"* Instead, the SPA-TROL SCSI has a temperature switch that is not 
connected to the COP402 microcontroller located on the SPA-TROL SCSI spa controller, 
This switch, if actuated by a high temperature condition, causes the circuit breaker 
supplying AC power to the spa and SPA-TROL SCSI controller to trip, shutting down the 
entire system completely until manually reset; Appendix R (attached) contains a more 
detailed description of the operation of the SPA-TROL SCSI controller. 
It caji be further argued thai the COP402 microcontroller (a block diagram of this device 
is attached as Appendix BB) used in the SPA-TROL SCSI controller lacks sufficient 
memory or processing capability to be considered a ^^microcomputer" (it contains only a 
4'bit wide ALU, and only 256 hits of data memory), as envisioned hi the Siege patent. This 
narrow data-path width and lack of data memory renders the COP402, and therefore the 
SPA-TROL SCSI controller, incapable of performing the computations required to embody 
the sophisticated spa control described in the Siege patent. 

Mr. Kimball's condusions regarding the SPA-TROL SCSI controller are therefore based 
upon an inaccurate set of underlying assumptions. Farther, the testimony of Lloyd C. Buck 
relied upon by Mr. Kimball is not particularly reliable. Ab Mr. Buck states in his 
deposition (excerpted below^ beginning at Page 58, line 1). 

Q: Did that high limit sensor have a signal that went back to your 
control panel? 
A: Sure. 

Q: You think it did? 
A: I think 80, 

Q: Let's talk about that. 
A; I'm a salesman, see. 
Q: Okay. 

A: I'm the marketing man of the company. K you really are going to get into 

this area, you should be talking to Mr. Lyle, but - 

Q: And we wilL We will be talking to him this afternoon. 

A: I know nothing really. All I know is - in fact, anyone would tell you that I 

pride myself on not knoaving what 1 was selling. 



*'In arxy event, the SPATROL SCS-1 control operates in exactlj' the 
same manner as the Sundance control to perform exactly the same 
functions to accomplish exactly the same result as called for in claim 
1. Therefore^ even if the SPATROL control is found to anticipate 
claim 1 of the patent, the defendant's device could not be found to 
infringe since it is merely a copy of the prior art device,'' 

As discussed above, the SPA-TROL SCSI controller does noi operate in ''exactly the same 
manner as the Sundance contror, any more than the SPA-TROL SCSI controllet operates 
in exactly the same manner as the Siege Spa-Tec Imp controller. While the Sundance 800 
controller may be a copy of the Siege Spa-Tec Imp controller, it is not a copy of the 
SPA-TROL SCSI controller. 

"Additional prior art developed during the course of this litigation 
also fully anticipates claim 1 of the patent in suit. Deposition 
Exhibits 141 through 141-12 (attachment D) conclusively illustrate 
that the control system as claimed in claim 1 of the patent was 
previously invented by Mr. Allan Pinkul of Balboa Instruments Inc» 
before the earliest possible invention date of the patent in suit and 
was publicly disclosed to Simdance more that one year prior to the 
first application for patent. This is supported by the deposition 
testimony of Mr. Pinkul (excerpts attachment E), see page 3S, line 
20 through page 49, line 16," 

It has not been demonstrated that the Balboa 700 device described by Mr. Pinkul in fact 
contains all of the elements of Claim 1 of the Siege patent. In addition, it is not clear when 
the Balboa 7D0 was actually reduced to practice. The earliest drawing of the Balboa 700 
controller showing l microprocessor appears to be a sketch dated 2-6-86 (Deposition 
Exhibit 141, page 6) (attached as Appendix S), but the earliest possible confirmation of the 
existence of a functional unit appears to be the FCC certification signature of 8-25-87 (see 
Deposition Exhibit 153, Page 29) (attached as Appendix T). Furthermore, Claim I requires 
"a microcomputei for processing signals generated by said sensors, wherein said 
microcomputer selectively activates and deactivates said heating element In order to 
demonstrate this element of Claim 1, the software source code that selectively activates 
and deactivates the heating element would have to be produced. However, the earliest 
copyright date to be found in the Series 700 software is 1990 (see Bates No. 008744) 
(attached as Appendix U). Additional documents referred to during the depositions of Mr. 
Pinkul and Ms. Otto appear to indicate that both the hardware and software of the 
Balboa 70Q series controllers were in a state of fiux at least imtil 1989, and perhaps into 
1990. The Series 700 Service Manual (Deposition Exhibit 155), although undated, was 
written in 1989 or later; since it contains references to events that occurred in 1989 (see, 
for example, page 1-13, [Bates No. 007245], second paragraph: systems manufactured 
since 19S9 ...^ (attached as Appendix V). Pages 4 of Deposition Exhibit 154, dated 
23-Aug-89 (attached as Appendix W) has the notation '^These drawings are current, but 
not officially approved for release as of yet." Page 5 of Deposition Exhibit 154, originally 
dated 10/88, and changed to 3/20/89 (attached as Appendix X) indicates that hardware 
changes were still being made as of this date. 



additioHj the Eaton Spa Monitor II, available in 19SS as disclosed 
in Deposition Exhibit 159^ 15&-2 (attachment F) also fully diBcloses 
the device set forth in claim 1 of the patent." 

TMs statement is in error. As the drawing on Page 2 of Deposition Exhibit 159 (attached 
as Appendix Y) clearly indicaies, only a single temperatuie sensor is employed in the 
Eaton Spa Monitor 11 device. La addition. Deposition Exhibit 159 does not provide any 
evidence of reduction to practice or public use. 

"It is my opinion that Claim 1 of the patent in suit is clearly invalid 
under aS USC § 102 as anticipated by the SPATROL control, the 
Balboa Control and the Eaton Spa Monitor IL** 

Since the assumptions upon 'which Mr. Kimball bases this ccrclnsion Lave been shown to 
be in error, this conclusion is also in error. 

"Further, the state of the art as demonstrated by the work of Balboa, 
Spatrol and Eaton j clearly illustrates that the alleged invention set 
forth in the patent in sxiit would have been obvious to one of 
ordinary skill in the art at the time the alleged invention was made, 
making the invention obvious under S5 USC /S 103 and invalid/' 

At the time of the invention described in the Siege patent, I was a practicing designer of 
digital control systems, with higher-than-avera^ training, skill, and experience. It Is my 
opinion that the prior art available at that time does not render obvious the claims of the 
Siege patent. It is farther my opinion that the original disclosure of the Siege patent would 
allow a person normally skilled in the art to build and use the invention described in the 
Siege patent. 

*^Claim 2 of the patent in suit identifies the location of the sensors in 
the device of claim 1. The Sundance location of sensors is precisely 
the same location as used in the SPATROL SCS-l, the Balboa 
device, and in all other known electro-mechanical devices as 
developed during the discovery phase of this litigationi This claim is 
fully anticipated under 35 USC § 102 for the same reasons set forth 
regarding Claim 1. In any event, the established state of the art 
based on the Balboa^ Spatrol and Eaton efforts clearly establish that 
the invention as set forth in claim 2 was obvious under 35 USC 
§ 103." 

Since both the SPATROL SCS-1 and the Eaton Spa Monitor II only had a single 
temperature sensor, it is not possible for the location of the non-existent second 
temperature sensor to be the same as that of any controller system with two temperature 
sensors. Further, there has been no information provided that describes the precise 
location of the one temperature sensor in the SPATPlOL SCS-1 and the Eaton Spa Monitor 
II spa control systems. Furthermore, it has not been demonstrated that the Sundance 700 
series spas using the Balboa controller have sensors located in the same place as the 
Sundance 800 spas. In addition, the previously discussed question of reduction to practice 
of the Balboa 700 controlier applies to this claim as well. 



"Claim 4 requires that the microprocessor calculates the difference 
between the temperatures detected by the sensors. First, it should 
be pointed out that the Richard Palm testimony relied on by Dr* 
Bennett doeu not support a finding that the Sundance control 
calculates the difference between the seneors. In fact, it only 
compares the two to "look for any discrepancies." There is no 
calculation of temperature difference between the setisors, either 
literally or by equivalency.'* 

Claim 4 of the Siege patent does not specify the purpose for which the "microprocessor 
calculates the difference between the temperatures detected by the sensors". It simply 
^l ^^iTTi f^ a device in which such a difference is calculated. The Sundance 800 spa controller 
software in fact calculates this difference, and therefore infringes on Claim 4. 

"The Sundance unit operates in exactly the same manner as the 
Balboa control units which were available more that one year prior to 
the earliest filing date of the patent in suit. Either Claim 4 of the 
patent in suit is fully anticipated by the prior art for the same 
reasons as set forth regarding clainriL 1, or Sundance is simply 
following the prior art and cannot be held to infringe this claim. 
Claim 4 is invalid under either Z5 USC § 102 or 35 USC § 103*" 

The Balboa 700 controller did not perform this comparison until October of 1989, as 
indicated in the January 17, 1996 deposition testimony of Cindy Otto^ excerpted below, 
beginniag at Page 27, line 7). 

Q: Do you remember when Balboa modified its 700 design to begin 
comparing the temperature probe input from the spa water and the 
Hi-Limit input? 
A: 10/89. 

This feature is also referred to as a "new aoftware change" in Deposition Exhibit 163, dated 
August 9, 1990 (attached as Appendix Z). 

"Claim 37 is directed to the freeze control feature of the system. As 
stated in the attached Buck testimony, and as shown in the attached 
SPATROL and Balboa deposition exhibits, both SPATROL and 
Balboa had freeze control. In these prior art devices as specifically 
called for in the claim, when the water temperature falls below a 
predetermined threshold value, the pump is activated to circulate the 
water and prevent the water from freezing. This is also what the 
Sundance device does. Claim 37 is either invalid under 35 USC § 102 
and 35 USC § IDS in view of SPATROL and Balboa, or Sundance 
merely follows the teachings of the prior art and cannot now be held 
to infringe." 
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Mr. Kimball hzs failed to address the esiseatiaJ element that makes Claim 37 of the Siege 
patent unique, and which renders the Sundance controller infringing: the decision to ium 
on the heater if the pump done is insufficient to increase the water temperature to a safe 
value This feature is not prescni in the Balboa 700 eeaies contioUei, as confirmed in the 
January 17, 1996 deposition testimony of Cindy Otto, excerpted below, beginning at Page 
19, line 12). 

Q: The — never turned on the heater? 
A: No< 

Q: Never looked at the temperature of the Bpa? 
A: To turn on the freeze, no. 
Q: Or to turn it off? 
A; No. 

Q: As of October 15, IBSO, was the algorithm for the - was the freeze 
algorithm the same as you just described? 
A: Yes. 

This feature was also absent from the SPA-TROL SCSI controller, as confirmed in the 
December 11^ 1995 deposition testimony of Tbny Sadati, excerpted belowj beginning at 
Page 159, line 15). 

Did it turn on the heater when the temperature dropped below 
that threshold value? 
A: I don't think eo. 

Q: It — so it have turned on the pump? 
A: Right, 

Q: But it didn't turn on the heater? 
A: No J I don't think so. 

"In summary, it is my opinion that each of claims 1* 2y 4 and 37, the 
only claims asserted by Plaintiff to be infringed hy Defendant Clark, 
are invalid either under 35 USC § 102 or 3S USC § 103, or are so 
limited by the prior art that they cannot read on the Sundance 
controls." 

Again, faulty underlying assumptions lead to a faulty conclusion. 

"With respect to paragraph 7 of xny report, I will also rely on the 
related applications and record art. in deposition exhibits 10-15 to 
demonstrate that material prior art was not disclosed to the Patent 
Office as required under 37 CFR 1-56, and further that inconsistent 
statements made during the prosecution show that the duty of 
candor was not met. It is my opinion that the failure to meet these 
obligations renders the patent unenforceable.'^ 
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I have reviewed the prior art that was placed before the p&tent examiner fox the Siege 
patent. In my opinion, the art that was not disclosed (in particular information related to 
the SPA-TROL SCSI controller), is no more material or relevant than the ait that was 
disclosed. In particular, the Burkctt (No. 4,215,398), Pryor (No. 3.398,789), Gray (No. 
4,406,550), and Eastep (No. 4,410,793) patents that were included in the prior art contain 
all of the elements present in the SPA-TROL SCSI controller. 



Jonn K. Bennett 
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Description of Operation of the 
SPA-TROL SCSI Spa Control System 

John K. Bennett, PhD, PE 

January 19, 1996 



Background 

The SPA-TROL SCSI is a microcontroller-based Spa control system. This summary de- 
scribes an overview of its operation based upon my review of the SPA-TROL SCSI hardware. 
No written documentation was available, nor was the microcontroller software source code 
available for review. Further, no attempt wa,s made to reverse-engineer the microcontroller 
source code by "disassembling" the code stored in EPROM. This review is based solely upon 
physical inspection of the actual hardware. This review \vas conducted at the request of 
Michael Heim and Timothy Westby of Conley, Rose, k Tayon of Houston, Texas. 

Hardware Description 

The SPA-TROL SCSI system consists of two printed circuit cards: a Relay Card housed 
in a 6 inch by 10 inch metal enclosure locate near the AC power source, and a Console 
Card hermetically sealed into a plastic enclosure intended to be near the spa and convenient 
to the user. These two enclosures are connected by an unshielded plastic multi-conductor 
cable approximately nine feet in length. The Relay Card has four optically-isolated high- 
voltage relays for the heater, blower, and pump (pump low and high speed circuits have 
separate relays), an unregulated low- voltage DC power supply, a single temperature sensor 
input and associated analog calibration circuitry, a mode select switch (described below), 
terminal connections for a temperature high-limit switch, an output terminal to the GFI 
(ground fault interrupt) circuit breaker, and 3 octal connectors (two of which are designated 
for unspecified auxiliary equipment). 
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The Console Card assembly has a number of user-operated switches (Power On/Off, 
Pump On/Off, Blower On/Off, Heater On/Off, Temp Up/Down, Set Time, Set Turn-On 
Time, Pump Slow, Pump Fast, Aux 1 and Aux2), several indicator lights signifying either 
normal operation (Power On, Pump On, Blower On, Heater On), or a special condition (Circ 
Pump, Heater, High Temp, Freeze), an LCD display, a single analog to digital converter 
(connected via the Relay Card to the temperature sensor), a crystal- controlled clock, a 5 
volt regulator, a 2758 iKxS EPROM (erasable, programmable read-only memory), and a 
National COP402 microcontroller and its associated support circuitry. 

A block diagram of these two cards is shown on the attached figure. Most of the oper- 
ational behavior of the SPA-TROL SCSI is self-explanatory, but two aspects of controller 
operation require further explanation. 

Temperature high-hmit protection is provided by having a separate temperature switch, 
in addition to the temperature sensor that senses spa water temperature, that causes com- 
plete system shutdown when the high-limit temperature is reached. This shutdown is effected 
by tripping the main AC circuit breaker using its built-in GFI protection trip feature. The 
set-point of this high-limit shutdown is fixed, and is chosen by selecting a switch with a 
particular temperature value. 

The "mode switch" on the Relay Card controls the behavior of the spa filtration cycle. 
There are three options, corresponding to the three switch positions: 

Circulate Without Heat - Water is filtered daily at the selected "turn-on time". The 
heater does not operate. 

Circulate With Heat (normal operation) - Water is filtered daily at the selected "turn- 
on time". The heater is on during this period. 

Off - Daily filtration is turned off and the console keypad switches are disabled. The unit 
continues to keep time. 
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Console Card 



Console Switches: 
-Power On/Off 
-Pump On/Off 
-Blower On/Off 
-Heater On/Off 
-Temp Higher/Lower 
-Set Time 
-Set Tum-On Time 
-Pump Slow 
-Pump Fast 
-Auxl 
-Aux2 




2758 
EPROM 



5 VDC A 



COP 402 
Microcontroller 

(and support circuitry) 



5 Volt 
Regulator 



Analog to 

Digital 

Converter 



LCD Display 



Indicator Lights: 

-Circ Pump 
-Heater 
-High Temp 
-Freeze 

-Power 
-Pump 
-Blower 
-Heater 



Relay Card 



AC Power In 




Temp 
Calibrate 



Optical 
Isolators 



Heater 
Relay 



Blower 
Relay 



Low-Speed 

Pump 

Relay 



Temp Sensor 
Input 



Mode Select 



To 
Hi-Limit 
Switch 



ToGFl 
Safety 
Trip 



Hi-Speed 

Pump 

Relay 



J.K. Bennett 



777 



DFIL3 



DB 


1 *HR_INC+HT_B IT 




4 


DB 


0 J 


• FILTER 


MINUTE 1 


DB 


0 , 




2 


DB 


0 ^ 




3 


DB 


0 , 




4 


DB 


5 


• FILTER 


HOUR 1 


DB 


6+PM_BIT , 




2 


DB . 


4 




3 


DB 


6+PM BIT 




4 


DB 


1*HR INC 


• FILTER 


MODE 1 


DB 


1*HR INC 




2 


DB 


2*HR INC+HT BIT 




3 


DB 


2*HR INC+HT BIT 




4 











A 



re' 



COPYRIGHT NOTICE 



DB 
DB 



'CLARK MANUFACTURING, INC 1990, 1991, 1992' 
' COPYRIGHT 1990, 91, 92 ' 



END 



008744 



Sundance Spas Service Manual 



G F. I.'i ore no; required on 'Hard V/ired' sposrontytnose connected io 
house current by a plug-in cord. For safety, since shock hczord ts ehmincted 
on o property connected hard-wired spa. Sundance recommenas that even 
120 voft spas be hard wired. 



1.1.9^ ClrcuH Br^#a: Most systems are equipped wtth a system circuit 
breoker and o cIrcuH breaker for the biower motor. 605 systems manufac- 
tured since 19B9 and 724 $ys:ems use repioceobie fuses. A system cL'Curt 
breaker is shown In Roure 1-10. 

1 . 1 ,9.3 Fu»s; The power supphy tor the clrcuK board fcs built onto the bocrc 
Itseff and fused to prctec: tne circuttry. This fuse is shc^»/n in Figure M 1 . In 
oddition. the spa liont is tused on the model 62^ & 72^ spc. 



1.1.9.4 Water Row Defection: Both gas ar>d electric heaters are designed to 
operate onty when water Is flowing through them h sufficient quantities to 
prevent^boiling wrthin the heater. Sundance spcs are equipped wfth a 
pressure swftch whkrh serises water pressure In the heater- tor any reason, 
water pressure drops below the -level required for safe operation of the 
heoter. the pressure switch will cause power to be cut to the electric heater 
element, or the gcs hearer control module. 

Gcs hecters ore equipped with their pressure detecting switches in 
odditton to the spa's flow switch. In gcs heated spcs. both switches m-ust 
detect fki^w for the heater to opercne. 

MosnrHcDoor Irrtertockr The door<s) whk:h provide access to the 
equipment bay are equipped with magnetic swttches. When tt^ doorXs) ere 
opened, power b cut to the conracts of oil reJays. renderlr^g the spa Inoperc- 
ttve. Servk::e personnel carrv small magnets to keep the door swttches closed 
for troubleshooting purposes. The door switch Is shown In Figure 1-12. 

1.1.9.6 High UmH SwHches: Both gas and electrically heated spcs ore pro- 
tected with a high limit switch. The switch ts a temperature operated mK 
croswitcn wtMch opens at 1 1 B degrees Fahrenheit. The high Rmlt jwttch s m 
series with the mogr>etk: door switch(es) and tt^efore has the same effect 
when it operas as they do. 

if the high Bmit switch opens, it cannot be reset untD the spa temperature 
drops to 1 10 degrees. At that point the manual reset button becomes 
operative. Except ^ 601 spas, the high Umit switch wBl not reset automctk 
caOy. 

In the Moael 724 spc. the 'High Umit Switch* has been replaced wim a high 
timrt/treeze sensor. This sensor, like all spa cc/^ditk^ns. is monitored eiectronn 
cally every three seconds. Should a high-limr: condition be ser^sed. the 724 
control logic shuts down oil spc functions. The control kDgic continues to 
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^nebcs MoDOontrotter Products 



Best Available Copy 
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Produa specification 



Single-chip 8-bit microcontroller 



80C562/83C562 



PART NUMBER SELECTION 



PH1UPS PART ORDER NUMBER 
PART UARKIHG 


SIGNETICS PART 
ORDER NUMBER 


EPROM 


TEMPERATURE 
AND PACKAGE 


pREa 




ROM 


ROM)e»s 


ROM 


pCB80C5$2-t€WP 


PCB83C562-16WP/XXX 


S80CS62-4AG8 


SB3C562-4A6e 


Se7C552^682 


0 to ^70, plasbc PLCC 


t6MHz 










S87C552-4K68* 


Oto +70, 
ceramic CLCC with VAndow 


16MHz 


PCF80C56M2WP 


PCFB3C5&2'^2WP/ttx 


SS0C562-2A68 


SS3C562-2A&a 


S87C552'aA68* 


-40 to ♦«5. plasbc PLCC 


12MH2 










S87C5S2.5K6e2 


cwamic CLCC with window 


12MH2 


PCA80C562-12WP 


PCAJB3C562 - 1 2VVP/XXX 


£80C562-6A6e 


SS3C562-6A&8 




-40 to ♦! 25. plastic PLCC 


12MHz 



HOTES: 

1. 80C662 and &3C562 Ireqaency rarv^e is 1 .2MHz-1 2MHz or 1 ,2MHz-16MHi. 

t »7C552 (TBquoncy range is 3.5MHz-l6MHx. For tuH spedfcation, see the 80C552/83C552/B7C552 data sheet 
1 xxx denotes the ROM code number. 
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Stgnebcs MicrDcontroller Products 
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j it with the EPROM. 

^ DRIVER 

L3 DRIVER 
L2 DRIVER 
Li DRIVER 
Lg DRIVER 
SI INPUT 
SO DRIVER 
: SK DRIVER 
: GROUND PIN 
: Go I/O PORT 
::Gi 1/0 PORT 
:; G2 1/0 PORT 
S: G3 1/0 PORT 
5: CKO OUTPUT 
5: OKI INPUT 
S: RESET INPUT 
S: t7 DRIVER 
:S: U DRIVER 
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IS: L INPUT LEVELS 
IS: G INPUT LEVELS 
IS: 81 INPUT LEVELS 
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COP420/COP421/COP422 and COP320/COP321/COP322 
Single-Chip N-Channel Microcontrollers 



General Description 

The COP420. COP421. COP422. COP320. COP321 and 
COP322 Sir>gl»-CWp N-Channol Microcontrollers are menv- 
©re of the COPSTw tamity, fabricated using N-channel. sil)- 
con gate MOS technology. TTiey are complete micrtxsom- 
puters containing all system timing, internal logic, ROM 
RAM and I/O necessary to implement dedicated control 
functions in a variety of applications. Features include single 
supply operation, a variety of output configuration options, 
with an instruction seL internal architecture and I/O scherne 
designed to facilitate keytward input display output and 
BCD data manipulation. The COP421 is identical to the 
COP420 except with 19 I/O lines instead of 23; the 
COP422 has 15 I/O lines. They are an appropnate choice 
tor use in numerous human interface control environments. 
Standard test procedures and reliable high-density fabnca- 
tion techniques provide the medium to large volume cus- 
tomers with a customiied Controller Oriented Processor at 
a tow end-product cost 

The COP320 is the ertended temperature range version of 
the COP420 {likev«se the COP321 and COP322 are the ex- 
tended temperature range versions of the COP421/ 
COP422). The COP320/321/322 are exact functional 
equivalents of the COP420/421/422. 



Features 

■ Low cost 

■ Powerful instruction set 

■ Ik X 8 ROM, 64X4 RAM 

■ 23 I/O lines (COP420, COP320) 

■ True vectored interrupt, plus restart 

■ Three-tevet subroutine stack 

■ 4.0 instruction time 

■ Single supply operation 

■ Internal time-base counter for real-time processing 

■ Interr^al binary counter register with MlCROWlRETw 
compatible serial 1/0 capacity 

■ General purpose and TRI-STATE* outputs 
' ■ TTL/CMOS compatible in and out 

■ LED direct drive outputs 

■ Software/ hardware compatible with other members of 
COP400 family 

■ Extended temperature range device GOP320/COP321 / 
COP322 (-4CrC to +65*0 
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CfiTfiLINA CONTROLS CORPORATION 



atures of the Microprocessor-Based 

Distribution Products Family 



D. P. Lerner 
Sept. £9, 13a6. 
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These products are not yet documented, . but 
may bo addressed in a separate contract 
The software is complete and functional 
and is covered in "Distribution Product 
Family Software Specification". 
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UPDATED Og/S'B/SS 

OPU. 

Distribution Product F*m- .y SAsea - ftc^ual 
m.croproc.ssor from * ^ contained in documents 

.p.cif.cacions -^%^,^^. Software Sp.cif icat ion" and 

:°;r.;;r:u:ifirarirn; /or;.;;: ^t:.. = cnannei products c^.. to 

b« written) • 

Th. Distribution Product Fam.ly consists of 3 products: ^^^J'^'^J 
I Spa, Spa, and Pool ContrcU.rs. The Pool * Spa product has 
relay ouxpu.s, wnile the Spa and =^ool Control lers^h^^^^^ ^^^S^^iS 
and will utilise a cpitimora PWfl. 
supports all three products. 



I PORT I. SYSTEM SAFETY A RE-IABIL-TY I 

The system has been designed for reliability. F-atures include: 

RAM Test: When the system is powered on the '"i^^-'P'"'^^;!!^: 
memory is automatically tested by writing a umcue P«-^rn 
into each memory location, reading eacn location and 
ver--f ing the value read was correct. Thas xs repealed for 
X;e uniQue patterns (<01010101>, <10101010>, and 
<SSSoOOOO>)? If ?he memory test fails, the fault ^-<^-«°'; 
displays an "a" and al 1 system LED' s are set rlashing. 
ON/OFF. Power must be re-applied to reset. 

watchdog Timer: A timer is provided that under normal oper^at ing 

conditions is restartec by the '"^^''^'P^"^^'-^" ^"IrJa;: "e 
time-out. If the microcrocessor should ^'^^ J ^^Tf^^!:^:' f^^^ 
timer within l/£ second, that txmer nxU t me 
automatically reset the microprocessor.^ .h.i> .aa.ar_ 

prevents the microprocessor from "hanging". 

MOV Power Line Transient Sucression: ' an MOV is ^"^^^^^^2^/=^?^,^ 
the input power lines that will absoro some conduced l.ne 
transients from inductive swi.tchina or lightning sources. 

Power Line Filter: a filter 'is included in ^^^^^^ ^J:^'' ^'^^ 
incoming power lines tnat serves to reduce conducted line 
transients' that might interfere with reliable ^P-;!;-"" 
the microprocessor cirruit (and also guarantee "'"P^^^"^- 
with FCC regulations for limiting, conducted RP noise 
eminatinq. from our product). 
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Pow.r L:.n. Monxt-.r: fl circuit l» pr-ovid.d wnicn d.t.cts 3-;-^=^ 
trrnli-nt. or "brown out" low lin. voU^Q. conoition. (*ft.r 
tn« filt.r) *nd 9u*r*ntM« th« microproc.s.or 19 rws«. 

It th« .nd of *ny pew.r condition th*t could pot.nti*lly 
r«-»ult in •rrac ic op«r*tion of th« system. 



Low Volt*g« I/O Protection: fill low voltage input and outsut 
LOW voltage protected by RC filter, similar the "panel filter 
dMign proven effective against *'-*7*i«"\J*'"*S»^" 



IrCT products. In addition, all low voltage I/O i» .nergy 
limiteS to within the UL mo.cified limit of < 5 mfl and < 13 



V. 



Increased Relay Load Capacity: A Relays intended to '"l^^ - =^ ^ *^3^ 
inductive loads have been increased in size to enhance 
system reliably. Each relay i» independently field 
replacable. 

R«lay Transient Suppression: The 4 enhanced "P*f i^y^;:''^*^* 

equipped with MOV s connected In parallel with their load 
contacts to reduce radiated and conducted transients. ^This 
should serve to leng.then contact life and enttance 
microprocessor reliability. 

t- 

* p^R- IT. CONTROLLED PC LINE VOLTAGE REQUIREMENTS I 

The controller electronics operate off of li^^^SOVfiC 50/60 H=. 
Since the internal software timers operate off Ime v.-Uage 
cycles, a Jumper input must be cut to change the program f 
H=? To convert ?he product to 220 VfiC Operation, the P--:^-^^^^ 
(and valve) transformer (s) must be changed to a special ^^O VHU 
un i t . 



i PART III. POOU * SPA PRODUCT 1 
1. Inputs and Outputs 

A. External Low Voltage Inputs i Outputs 



Spaside Panel (standard): ^ position NR type 

connector compatible, with Catalina's RSPO/RSPl /RSPw 
panels. Functions include: 
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1) water T.rnoerature set point pot.niornet.r scaled 70 to 

104 deg. F. 

2) JET momentary contact button, 

2) SYStem momentary contact button. 

4) PCCassorv I (blower) momentary contact button. 

5) PCZessor'y 2 (lignt) momentary contact button. 

6) HTR (HeaTeR) on - inaicating LED 

7) SYStem on - inaicating LED 

M..t.r/Ir.-hou.a P.n.l (optional): ^J^^-" J^.i^ j,::,:' 
type connector compatible with CAtal.n* s 
RSP0/RSP1/RSP2 panels. Functions include: 

n Uater Temperature setpoint poteniometer scaled 70 to 

lOA dog. F. 
£) SP«side momentary contact button. 

3) SPRside panel on - indicating LED. 

4) Accessory 2 (light) momentary contact button. 

5) system momentary contact button. 
S) H7R (HeaTeR) on - indicating LED. 

7) SYStem z>n - inoicating LED. ^ ... 

In-nouse Pool Pane- (s.anoard) : utilizes ana ^ P'^^^*^^*';;;^';'^ ' 
type connector compatible with Catalma's other paneis 
(although no specfic panel has been designed yet). 
Functions include: 

1) SWP (SWeeP) momentary contact button. 

2) S«P on - indicating. LED. 

3) Accessory 3 momentary contact ^button. 

4) Accessory 3 on - indicating LED. 

5) Accessory 4 momentary contact button. 
S) Accessory 4 on - indicating LED 

Water Temperature Sensing. (UTS) thermistor. Curve Z type 
used currently in Catalina's standard product. 

Pamp Temoerature Sensor thermistor. Cvrve 2 type, ^^^^ 
the impeller of the bcoster/sweep/cleaner pump 
failure-to-prime condition -(overtemperat ure) . Feature 
may be defeated by replacing sensor with a rixea 
resistor {2.7 K to 4.7 K ohm). 

Pressure Flow/Switch input accepts a sensor that is =-osed 
wnen adequate pressure/flow is sensed. Feature may be 
defeated by replacing sensor with a jumper. 

B. Controller Front Panel Inputs and Outputs 

SUP (SWeeP) Momentary button / LED controls demand for pool 
sweeo booster/cleaner pump. LED reflects status or the 
but t on. 

Pool Thermostat: scaled 50 to 9A deg F, 



security Toggl. Switch controls r«.pcn«. of *ll button, *r.d 
thirmoJit. .xt.rnal to th. control bOK fronr pan.l. 
Wh.n ..curity »witcn i» ON, *ll .xt.rnal control inputs 
ar« DISABLED. 

V«lv« Position Indicator LSD is ON wh.n valves are in SPfi 
POSITION. 

LOW Voltag-, 7 Day Timeclock specifi.* when pool "'^i^^';*"^* 
cycle ia t« b« INITIATED. 2 hour resolution, 12 set 
tabs per day, timeset to within IS minutes. 

Maintenance Cycle Select Rotary Switch specifies length of 
circulate and sweep cycles initiated when tirneclock xs 
activated. Active positions include "1" through "3". 
Post ion "0" is reserved to initiate melf diagnostic 
tests. Chart provided defines cycle durations versus 
switch position. Note the s.weep ♦ circulate portion of 
thi cycle is executed at the END OF " THE MAINTENANCE 
CYCLE. * -^^ " 

Switch ■ Circ Sweep 

Pos. Circ Pump 

1 2 hr. 12 

2 5 hr. 12 

3 3 hr. 

4 5 hr. 30 

5 5 hr. 

6 7 hr. 

7 10 hr. 
a 15 hr. 
3 23 hr. A^d 
0 < 



Time 


Time 


T 


otal 


Time 


min* 


48 tdirxm 




hr. 




min. 


4S rnin. 


£ 


hr. 






3 hr. 


o 


hr. 




rn i ri . 


1 hr. 30 rnin. 


a. 


hr. 






3 hr. 


a* 


hr . 






3 hr. 


10 


hr. 






4 hr. 


14 


hr. 






5 hr. 


£0 


hr. 




min. 




£3 


hr. 


48 min. 




- Self Test Mode 









C. Diagnostic / Service Panel Inputs and Outputs 

11 LED's reflect the status of- the drive to each system 
relay. LED is ON when relay drive is active. 

Fault/Status Display. A seven seginent LED displays ""'^^^^^ 
corresponding to system status. Status is «ierined 
according, to a chart' provided on the diagnostic panel. 
When multiple faults are active, display ^V^^^^ 
through sequence over and over. Displayed s-ates 
incl ude : 
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Dimplay System Status 



High Limit (Pump Ov«rt»mo. > Trio 
Pr«»»ur« S*-itcn Not Closed Trip 
UAt«r T«mo«r4tur« Sensor- Fr«« = « Condition 
Z Missing WAt«r T«mp«r*tur« Sansor 

S Pumo Sensor Frssrs Condition 

S Suction Valv* Failed 

7 Pressure Valve Failed 

S Microprocessor Memory Failed 



Product Configuration Input.: Inputs are P^'--"^<=»*^ 

wh.ther cotional Master Spa Panel is useo and ^Jy^zJ^er 
••o.rate pumps ars usad for spa circulate and jet ...» 
wh.ther a single 2 speed pump is used. Foil programming 
device states are definea: 

Dual Panel Opt ion: 

♦ PUNCH OUT for system with Master Panel. 

♦ DO NOT PUNCH OUT for systems with no Master 



Panel. 

2 Pump Option: 



♦ PUNCH OUT for 2, seperate Jet and circulate 
pumps (or sysrems w/ circ pump only - no jeT: 

pumo) . . . 

DO NOT PUNCH OUT for systems using a ci speea 

pump for circulate Clow speed) and Jet Chign 
speed) . 



Reset momentary Contact Button is used to rese. -he 
•microprocessor. Function is useful if, ror example, a 
maintenance cycle is initiated (while ^'^^ 
timeclock) and the operator wishes to cancel the cycle. 



ManaaL/ftut.3 Switch: 

AUTO Position: Normal operation. Disables manual 
heater and circulate switches (i.e. system wil. 
ignore the positions of manual heater and 
circulate switches). 

MflNUfiL Position: Opens all relays (cuts 24 Vdc) except 
heater and circulate which are controled by the 
manual circulate and heat switches. 

Circulate Pump Manual Override Switch: When the flUTO/MfiN. 

switch- is in the MAN. position, the circ slide swi.^h 
directly controls the relay switching the f^^^^'J*^ 
pump on/off. When AUTO/MAN. switch is in . Jy^° 
positi.=n, the. manual circ. switch postion is ignored. 
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H#At«r MAnuAl Ov^rr-id* Switch:* Uhmn thm AUTQ/MAN. »witcr» is 
in th* MAN. position, th« .h«At«r »lid« mwitcn directly 
controls th« relay mwitcning. th« h*at«r thermostat 
circuit on/off. When the PUTQ/MPN, switch is in the 
PUTQ position^ the manual heater override switcn 
pos i t i on is i g^nor ed . 

WARNING - NOTE the thermostat supplied on the heater 
must be readjusted to reg^ulate water temperature when 
the controller is set to MANUAL mode and the manual 
heater override is ON. The Pool Spa thermostatic 
temperature control feature DOES NOT OPERATE when the 
heater overriae is active and may result in excessively 
high water temperatures. 

Valve Voltage Select Slide Switch: Reconf i g.ures the voltage 
output of the valve driver supply transformer to supply 
12 or £4 VAC. 

D. Control (Relay) Outputs 



The relay seq.uence is defined by the order in which they are 
switchea in. the self-diagriost ic test routine. This may C3r 
should) be changed so that the relays switch in a 
logical/natural sequence consistent with the hardware 
desig.n. The file that orders the self-test Mquence is 
D:AMERICAN\a02l\PNSTSEa. S (also on floppy disk). 

Current Relay Self Test Sequence is: 



Relay 






No. 


Label 


Relay Funct ion . 


1 


KCIRC 


Circulate Pump (or low speec) 


2 


KJET 


Spa Jet Pump (or high 'speed) 


3 


KBLCW 


Spa Blower / ACCessory 1 


4 


KACC2 


Spa Light / ACCessory 2 


5 


KHEAT 


Heater pilot-dut/ relay 


£ 


KSWP 


Pool Sweep/booster/cleaner pump 


7 


KVPWR 


Valve Power On/Off relay 


8 


KVBLW 


Pressure- Outlet Valve Direction Control 


3 


KVSCK 


Suction Inlet Valve Direction Control 




VACC3 


Pool Accessory 3 




VACC4 


Pool Accessory. 4 


Note relays ACC3 


& ACC4 are not switched in the self test 



seq.uence (but are directly controled by the ACC3/4 momentary 
contact switches). SEE description of TEST STATE below. 
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R«lAy Ratings: 





R»p L Ac« 


Pc» it 


KCIRC 


Yas 


u 


KJET 


Yes 




KBLQU 


No 




KPCC2 


No 




KHEAT 


No 




KSWP 


Y«s 


U 


KVPWR 


NO 


2 


KVBLU 


No 




KVSCK 


No 




KVACC3 


Yes 




KVACC^ 


No 





II. Summary of System Fe*tur*s 




Rat ing 










DP5T, 


2 HP, 


2^0 VAC 


t 'Zf 
V *i ** 


VQ C i 




£ HP, 


£40 VAC 




vac ; 


SPST, 




















SPST, 


30 A, 


2^^0 VPC 






DPST, 


1 HP, 


£^>0 VAC 


(24 


Vdc) 


SPST, 


30 A, 


Z^O VPC 






SPDT, 


30A, 


£40 VPC 






SPDT, 


30 A, 


£40 VPC 






DPST, 


£ HP, 


240 VPC 


(24 


Vdc) 


SPST, 


30 A, 


240 VPC 







P. Flush Cycle 

INITIATION: The FLUSH CYCLZ timer is starred the first time 
'the JET or CIRC p' ^'P is turnec on when neither had been 
on before. 

Note there are f- any stimuli that result in ci.rculate 
puroo demand inciusing maintenance cycle (circ or circ * 
sweep phases), swfss demand, system in SPA STAT^ (ON or 
CLEAN cycles). Freeze condition, Valve Failure, etc. 
FLUSH CYCLE is in.^iated when the cri-.eria stated above 
is satisfied, re 5. ^rc less of cemand source. 

DURATION: 5 minutes ir. -OOL STATE and SPA ;;TATE. 

FUNCTION: As long, as ^ FLUSH CYCLE timer is active: 

1) The HEATER is Ti-D OFF allowing -a sufficient volume 

of water- tc -.ove througn the system- to result in 
■ an accurate assessment cf heat remand. This delay 
prevents "s- .tt cycling." heater sue to a localized 
water tempc '.cure read in;. 

2) The SWEEP P'.: ^ is HELD CFF unr i 1 the circulate 

and/or jet ^rnp ' provide.^ suffic'ent prime to the 
sweep pump. 

3) The PRESSURE ^^ITGH input is IGNC=^.ED allowing the 

system to ?>- -ne itself without ?.-ipping a pressure 
switcn fail-., 's. 
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RESET: win«n wither: 

1) F* USH CYCLE tifn«r h*s tirn«d out. 

2) CaasAtion of aU demand for CIRC «ND JET pump ON. 

i'.m. FLUSH CYCLE timer i* r«a«r to 2«ro when 
dimarid for CIRC AND JET pumps become inactive.) 

3) Sysxem is advanced to TEST, PQQL-COOL, or SPA-CLN 

STATE, 

B. Pump High Limit Trip 



INITIATION: The PUMP HIGH LIMIT will trip any time that the 

SWEEP pumo (not the SWEEP button) is ON and the PUMP 

TEMP. SENSOR (mounted in the impeller housing)^ is 

subjected to a temperature above 122 deg F. Trip 

indicates failure to achieve pump prime. 5 Degrees of 
hysteresis is provided in the temperature sensing 
circuit. 

DURATION: Until reset. 

FUNCTION: Unz i 1 reset: 

1) F'-.rces SWEEP PUMP OFF. Prevents pump damage. 

2) Flashes SYStem, HTR (heater), SWP (sweep), VPOS 

(valve position), and SPAside-on LED' s ON/OFF ar 
the fajult-flash rate. ^ 

3) Displays "1" on the diagnostic panel rau.w 

ind icator. 

RESET: by any of the following (which effectively turn off 
the sweep pump) : 

1) By cycling SWEEP Button OFF. 

2) 3y termination (time-out) of the maintenance cycle. 

3) By driving the system out of POOL STATE. 

C. Pressure Switch Trip 

INITIATION: Whenever CIRC or JET pump is ON and FLUSH CYCL^ 
is NOT active and PRESSure switch input is NOT 
GROUNDED, Nox e that ^he PRESSure switch: input is 
heavily filtered in software to help minimize nuisance 
tripping. Trip indicates no water, no flow, or faulty 
sw i t ch . 

DURATION: Until reset. 
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FUNCTION: Until rm%mK. 

1) Holds CIRC, JET, Ana SWEEP pumps OFF. 

2) Holas HEAT*r OFF. 

3) Flasn.s SYSt«m, SPQ»id«, HTR (heater), SWP (sweep), 

and VPOS (valve posit ion) LED' s ON/OFF at the 
fault flash rate. 

4) Displays "S" on the diagnost ic panel fault indicator. 

RESET: anytime the system is advanced through operator or 
timeDase initiation, the PRESSure TRIP is reset and the 
system Ls allowed to again attempt to achieve prime. 
Reset conditions include: 

1) Start of the maintenance cycle. 

2) Ena of the maintenance cycle. 

2) IN POOL STftTE: When system is advanced toward SPA 

or TEST STPTE' s. 
4) IN POOL STATE: Any time the SWEEP button is toggled 
ON or OFF. 

3) IN SPA STATE: When system .is advanced to SPA CTLEAN 

state. " • * * 

£) IN SPA STATE: When system is advancea from SPA CLEAN 
towarcs POOL. STATE. 

D. Valve Cycle Failure 



INITIATION: When the valves are directed, to rotate from POCL 
to SPA position or- vice versa, 2 seconds are allowec 
for the controling relays to switch and current begin 
to flow into the actuator motors. If current does not 
cease flowing within 1 minute (i.e. if the valve 
actuator does not reacn the limit switch at the end of 
its travel range and open the arive current circuit) 
then a VALVE FAIL TRIP will occur. 

DURATION: Until reset. 

FUNCTION: The following items specify the valve cycle: 

1) All pumps and the heater are turned off at the start 

of the valve cycle. 

2) Valves are rotated one at a time, to minimize drive 

current requirements (and transformer sire). 

3) The valve seq.uence is critical in case a valve 

fails: 

FROM SPA TO POOL: 

a. SUCTION inlet valve moved FIRST. 

b. PRESSURE outlet valve moved LAST. 
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rRQM POOL TO SPA: 

A. PRESSURE outl«t valv« mov»d FIRST. 
• SUCTION inL«t valv« moved LAST. 

4) 2 »«cond» are allowed for the valves to begin 
motion. Up to I minute is allowed for the valves 
to reach their limit. 

3) When either valve fails to reach its limit witnin 
the allotted time, a VPLVE CYCLE FAILure occurs: 

a. JET and SWEEP pumps are held OFF. 

b. HEATer is held OFF. 

c. CIRC pumo is turned ON. 

d. SYStem, 3PAside-on, HTR (heater), SUP (sweep), 

and VPOS (valve position) LED» s are set 
flashing ON/OFF at the fault-flash rate. 

e. The fault disolay indicator on the diagnostic 

panel is set* to display "6" for suction valve 
fail or "7" for pressure valve fail. 

RESET: Requires system sower be cycled OFF then ON agai-n or 
press RESET button on the diagnostic panel. 

E. Missing. Water Sensor Protection 

INITIATICN: Condition is active whenever the aooarent 
temperature of the Water Temperture Sensing thermistor 
^s colder than 20 deg. F. (Negative temperature 
coefficient thermistors, such as the curve Z type we 
use, exhibit increased reesistance with decreased 
temperature. Therefore, a missing thermistor has the 
same resistance as a very cold thermistor, i.e. a very 
largja value. ) 

Failure to detect a missing water temperature sensor 
could result in unlimited water temperature or a 
potent ial fire hazard. 

DURATION: Until initiating, condition is no longer active. 
FUNCTION: when condition is active: 
L). Turns ON CIRCulate pump. 

2) Ser SYStem, SPAside-on, HTR (heater), SWP (sweep), 

and VPOS (valve position) LED' s flashing ON/OFr 
the fault-flash rate. 

3) Displays "A-'' on the diagnostic panel fault indicator. 

RESET: Automatic reset when the WT5 detects temperature has 
risen above 25 deg F. 
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F. Pr«« = » Pfc-tBCticn (PUMP SENSOR) 

INITIPTION: Wh.n.v.r th.^t-mp-r-.tur-, of th. Pump T.nip.ratur, 
S«n»or f*lls b«low 35 deg F. 

DURfiTION: fis long as initiating condition is active. 
FUNCTION: wh«n condition i» active: 

1) Ttarns on CIRC pump. 

2) Causas diagnostic fault indicator to display ^ . 

Nota when the system is in SPfi STPTE, when a separate 
JET pumo is used, and a PUMP SENSOR Freeze Condition is 
detected 30TH the CIRC ftND JET pumps are turned ON. 

RESET: When the Pump Sensor detects temperatures above AO 
deg. F. 

G. Free=B Protection (WftTER TEMPERATURE SENSOR)^ .. 

INITIftTION: Whenever the Water Temperature Sensor detects 
temperatures between 35 and 20 deg F. ( . emperatures 
lower than 20 deg F are assumed to be the result or a 
missing, sensor). 

DURATION: As long as initiating condition persists. 
FUNCTION: While condition is acitve: 

1) CIRC pumo is ON 

2) HEATer is enabled (after FLUSH CYCL-E) . 

3) Diagnosxic panel fault indicator displays - . 

Note when system is in SPA STATE, a separate ^^l , -Z^T^ 
is used, and a (Water Temp. Sensor) Freeze Conditi-.n is 
detected, BOTH the CIRC and JET pumps are turned ON. 

RESET: When the water temp. sensor detects the temperature 
is above AO deg F. 

H- Cool Down Cycle 

INITIATION: The COOL CYCLE Timer is loaded whenever: 

1) The HEATer relay OPENs. Z 

2) The systam enters POOL COOL STATE. 

DURATION: 5 minutes. 
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FUNCTION: Rur.« th# CIRCulat* ptanio to cool down th« h*At«r 
• l«m«nt, Pr«v«nt« build-up of »CJil«, •licninAte* sCAld 
h AT Ard • 

RESET: Advancing system to TEST STfiTE, or C30L CYCLE timer 
t ime-out . 

I. ftutomatic Tirne-out Of^: SYStem Button 



INITIftTICN: The SYStem TIMER is loaded when the system is 
advanced to SPP-ON STATE. 

DURATION: Timer load value is I hour. 

FUNCTION: Automatically shuts off SYStem button when the 
SYStem TIMER times out, and aovances the system towards 
POOL STATE (actually to SPA-COOL STATE). 

This feature serves to guarantee the system is* returned 
to POOL STATE after use of the spa. 

RESET: SYStem timer is reset when system state is advanced 
out of SPA-ON STATE, or when it times out. 

J. Automatic Time-out Off: SPA-CLEAN STATE 



INITIATION: Advancing, the system to SPA-CLEAN STATE ^by 
pressing, the SYStem burton from the SPA-ON STATE) 
causes the SYStem TIMER to be loaded with tbe SPA-CLEAN 
time-out off load value. 

DURATION: 35 Minutes- 

FUNCTION: While the timer is active: 

1) The CIRC pumo is ON 

2) The JET and BLOWER buttons are disabled. 

3) The HEATer is OFF. - 

A) The SYStem LED is set to ''clean flash" <A. 5 sec Orf, 
. 2 sec On) . 

This feature provides opportunity for the spa water to 
be filtered, and th^ heater to cool down before the 
system returns to POOL STATE. 

RESET: The function is reset when the SYStem TIMER times-out 
or when the system is advanced from SPA-CLEAN STATE by 
pressing, the SYStem button. 



K. Security S>«itcn 
INITIOTION: 



„,.u... Security '.nction is *ctiv. wh.n th. ^ogqlm 
switch on tn« cc'.troll«r front panel is m tne ON 
pos i t i on. 



DURATION: Until reset. 

FUNCTION: Locks all cc rol panels and » °^ 1-^*! 

are external to the controller itself. When StCURIiY is 
active, the soasic<> panel, the in-house master panel, 
ana in-hou»e poo, sane I are disabled, and the pool 
thermoezat monutet on the controller front panel is 
used to control wA'-s-sr temperature. 

This feature allow-' tne pool f soa system to be secured 
again»t tampering < by. turning security ON and locking 
controller box c. :«ed) wnile still providing routine 
filtering and heat ; --S- water. 



RESET: by positioning t: security switch OFr. 
L. Automatic Sweep Pump -riming. 

INITIATION: Whenever z-^ SWE£P button is turned ON and the 
CIRCulation pump r.,,a not been ON previously, -he pump 
prime cycle is rur> 

DURATION: Cycle runs c"f the FLUSH CYCLE timer. Duration is 
5 min. 

FUNCTION: Turning the i'-^EEP button ON, creates demand for 
both CIRC and SWEE.?~ pumps. (i.e. the CIRC pump mus- be 
running, anycime tr-f SWEEP pumo is ON.) 

If the CIRC pump w^. * not ON prior to pressing the SWEEP 
button, then a '"-USH CYCLE is initiated (see r...USH 
CYCLE above for mo- a information). The SWEEP' pumn re : ay 
is not allowed to riose wr.ile a FLUSH CYCLE is ' --j''^^ 
As a result, fc- the first 5 minutes after the -<^E=..- 
button was presses only the CI.RC pump runs providing 
prime for the SW£S'- pump. After the FLUSH CYCLE times 
ou.t, the SWEEP pums is allowed ON and both the CaRC and 
SWEEP pumps are rv • togs-cher. 

If the CIRC pumr had been running for more than S 
minutes prior to p»-sssing. the SWEEP button, the FLUSH 
CYCLE will have already timed-out and the SWE=.P pump 
will^come ON immeciotely when the button is pressed. 
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III. Sy«t»m Oowr-Ation 

The system advances thrcugn 3 operational states as depicted in 
the state diagram attached to tnis document. Please refer to this 
diagram and the system block diagram while reading the following 
description of how the system state is advanced and the 
relationship between, the operating states. 

When power is first applied to the controller, the sysrem comes 
uo in the RESET STPTE. In the RESET STATE, the microprocessor 
program is initialized and all relays, LED^ s, timers are reser, 
and a test of memory (RAM TEST) is performed- If the RAM TEST was 
successful, the processor has been initial ired and the system 
will automatically advance to the VALVE CYCLE STATE.. 

In the attached state diagram, the circle labeled "RESET" 
represents the RESET STATE, the arrow labeled "RAM Fail" depicts 
the fact that if the RAM TEST FAILs, the system remains in' the 
RESET STATE. TJne arrow labeled INITIALIZATION COMPLETE depicts 
the system advancing to the VALVE CYCLE STATE after successf ^al ly- 
complet mg . t he functions of the RESET STATE. • 

The STATE circle laoled "VALVE CYCLE" symbolizes the logic 
(program) that moves first the suction inlet valve and then tne 
pressure oulet valve to the PCCL position. If the valves are 
moved successfully (i.e. both valves operate fully ancs activate 
their limit switches) the the system advances to the PGCL STATE. 
IF either valve fails to operate fully, the VALVE CYCLE FAILs and 
the system does not advance.- 

This sequence is depicted graphically on the state diagram. Afsr 
following the arrow on the state diagram from RE5E i to VALVE 
CYCLE STATE, one sees there ar^ only 2 arrows leaving the VALVE 
CYCLE STATE. The arrow labeled "Fail" symoolizes the event that 
the VALVE CYCLE timer times-out before either valve reaches its 
limit switch and loops back to the VALVE CYCLE STATE. The arrow 
labeled "Succeed" symbolizes the system successfully completed 
valve actuation. If the. valves were already in POOL position when 
the system entered VALVE CYCLE STATE, . the system will advance to 
POOL STATE in about 4-5 seconds. 

If the VALVE CYCLE ended in success, the valves are now in ^the 
POOL position and the system .is in the PCCL STAiE. In tnis 
position, water flow will be directed from the pool tnrough the 
heater and pump and back to the pool. IF, on the other ^^^<^j^^Jl2f 
VALVE CYCLE failed, power must be cycled off /on (or the R- — c i 
button pressed) to re-start the system from the RESET STATE. 

Operation of the system in the POOL STATE (and all other states) 
is described in detail below. Generally, the POOL STATE log.ic 
covers all the operations of thermostatic heater control, pool 
circulate and pool cleaner pump cycles, plus 3 accessories. 
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I' wn.n th. «y»fm in ^0C\. STOTE, Ma ir.t .n*r.c. Cyc.« 

s/lec- Swxtcn i. rot*t.d to position "O", d.pict.d tn. .rr-ow 
llU'U -MMS - O-: on th. .taf Ciasram, th. system .vll *fvanc. 
r^EST STATE. TEST STATE includ.s op.r*t i ng log . = ^ t o ..,t tn. 

..n..oend.nt f .net r:^r:Lr; :rn;.r:t:^;' s,;::^, 
Tr:: i::itr;-*3; :re;::stitsr\rt... .au^ i-i:--s35-fi?i 

diagnostic pan.l. The system will remain in the TcS . S . ATc 
.r^tll th; Lint.n/n=. Cycle Select Switch - -^^^^ "'t.r .yT.: 
-ero position. When the switcn is rotated, off O , the system 
;;^urnr ;o POOL STATE whicn is symooUred by the arrow, labelec! 
"MmS <> 0" in the diagram. 

Tn general, the SYStem button is used to switch the controller 
between SPA and POOL control functions. Thus, the system is 
Advanced from the POOL STATS to the POOL COOL STATE by pressing 
the SYStem momentary contact button. (If a master panel used, 
the SPAside-on button must be ON to enable the spaside SYStem 
button) . 

The POOL COOL STATE is 5 minute-wait state in which the SYStem 
LED and the. CIRCulate pumo are ON. : POOL COOL serves to guarantee 
heater 's cooled down before heater outlet tIow is 
nto the sU. The operator may abort the POOL COOL STATE and 
return to POOL STATE by pressing the SYStem button a|ain during 
the POOL COOL cycle (shown as the arrow labeled SYS out - -n 
leading, from POOL COOL to POOL STATE). 

I-- a PRESSure Switch TRIP occurred in the POOL STATE prior to 
p;esBing the SYStem button, the POOL COCL STATE J'-"^ 
?he heaLr could never have fired), the ^^f^ure Switch ^RI. is 
Rc^SET, and the system will advance directly to the VALV_ -YC^_ 
St15- The diamond shaped symbol appearing halfway oown the 
^e'^rh of the arrow labeled "SYS button" in the state diagram is 
i ?.;ictsion blocU" or branch test. When the ^Z^' ^^^^^J'^l'^Z-r'^l^ 
□r-ssed in the POOL STATE, the system advances towards POOL COOL 
STATE (down arrow labeled "SYS button") until J "^iJ^'^^Je" ^f^^" 
is encountered. If a PpESSure Switch TRIP is NOT ACT VE . he 
svstem advances- to POOL-CCOL (branch xabeied NO P '•^"'^..j,' 
o?J;rwisr the system advances to VALVE CYCLE STATE (branch -P- 
. TRIP" ) . • ■ 

If the POOL-COCL STATE COOL CYCLE is completed, the system will 
-autom^t.ically advance from POOL COOL to VALVE CYCLE Jl^^^^ 
arrow labeled "Time-out 5 min. " leading to VALVE CYCL^ S . A . ) . I n 
VALV<^ CYCLE STATE (the same program as discussed above) firsw ^ne 
pressure cutlet, and then the- suction inlet valves are direc-so 
to the SPA position to direct warer flow from the spa chrougn tne 
■ heater and circulate pump and back to the spa. 

The valves will either fully actuate (follow arrow ••Succeed") and 
the system advance to SPA-ON STATE or fail to actuate 
arrow "Fail") and hold the system in the VALVE CYCL^ ' 
system. RESET occurs (by cycling power off /on or by pressing the 
reset .button) . 
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The SP<5-*3N STPT£ allc^ws normal us0 of th« »oa including 
th«rmo»tAt:c haatar control, J«t5, Slower, and 2 accessories. 
Pressing the SYStem button from SPQ-QN STATE will advance the 
sys-em to the 2= minute SPA-CLSftN clean-up/cocl down spa STATS: 
(see arrow labeled "SYS button*' leading from SPP-ON to 3PP-CL£AN 
STATE) . 

If the SYStem button is net pressed in the SPA-QN STATE, the 
system will automatically proceed to SPA-CCOL STATE after 1 hour 
(see arrow from SPA-ON STATE to SPA-COOL STATE labeled "Time oux 
I hr. " ) . 

While the system is in SPA-CLEAN STATE, the SYStem LED will flash 
for .2 see's every 4.5 sec* s while the CIRCulate pump is held ON, 
the HEATER is OFF, the BLOWer ana JET are disabled, and the 
accessories ACCZ, 3, and ^ may be independant ly switched On or 
OFF. 

From the SPA-CLEAN STATE, the system will automatically time-out 
after "35 minutes and advance to the SPA-COOL STATE or may be 
immediately advanced to the SPA-COOL STATE by pressing * the 
SYStem button. 

The SPA-CCOL STATE holds the JET, BLOWer, SWEEP, and HEATer loads 
OFF and the CIRCulate pump ON while tne COOL CYCLE timer times- 
out. If the COCL CYCLE Timer was not active when the system 
aavancsd to SPA-CCOL STATE it is immediately acvanced to the 
VALVE CYCLE STATE. Ones the COOL CYCLE times-out in SPA-COCL 
STATE, the system is automatically advanced to the VALVE CYCLE 
STATE. 



Entering. VALVE CYCLE STATE from SPA COOL^STATE is exactly 
same as entering that state from RESET Si ATE, ihe valves 
again switched to POOL position and the cycle is begun again. 



the 
are 



The following sections describe each system operating state in 
detail. 

A. SPA button Operation 



In systems using the optional Master Soa Panel (i.e. systems 
using oual spa panels), the SPA button on the Master^ panel 
is pressed to toggle the spaside control panel GN/OFF. The 
SPA LED indicates the status of the SPA button. The Spaside 
panel is always enabled in. systems nox using a Master panel. 

The punch-out foil program device on the diagnostic panel is 
used to inform the processor whether the system uses dual 
panels at power up. The status of the program input 
determines whether the SPA button is set ON (single panel) 
or OFF (dual panels) at initial power on. 
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Wh.n tn« SECURITY .-iter, on th« contr-oll.r p*n«l i, ON, t^. 
SP« butter, (as w.ll *» M*ny oth.r function*) i» turT.«d OFr 
Ana is dis«bl«d. 

Th« SYStarn, 0CC2 *nd SPft buttons or. the MAStar- p*r.«l, *nd 
th« fiCC2 button on th« Spaside panel are enabled anytime the 
SECURITY switch is OFF. 

When the SPfi button is ON, the SYStern button on the Spaside 
panel is enabled. If the system is in SPA-ON STOTS and the 
SPfi button is ON, the JET and ftCCl (BLOWer) buttons on the 
spaside panel are also enabled and the thermostat on the 
spaside panel is used to determine heat demand. 

When the SPfi button is OFF, the SYStem, PCCl (BLOUer) , and 
JET buttons on the spaside panel are reset OFF and disabled. 
If th^ controller is in SPfi-ON STATE and the SPA button is 
OFF, heat demand is determined by the setting of the 
thermostat on the Master panel. 

B. POOL STATE 

Maintenance Cycle: Closure of the low-voltage timeclock 
contact initiates the MAINTENANCE CYCLE. The cycle is 
comprised- of 2 succycles. The first subcycle runs just 
the CIRCulation pump. The second subcycle runs borh the 
CIRCulatB and SWEEP pumps. 

The microprocessor reads the position of the ^<^-^^^y 
maintenance cycle select switcn AT THE INS. ANT . KE_ 
TIMECLOCK CONTACTS CLOSE to determine tne dura- ion or 
the circulate-onlv succycle. Once this cycle has 
started it can only be reset by cycling system power 
off /on or by pressing, the RESET button on the 
diagnostic panel. 

The microprocessor also reads the position of _the 
rotary maintenance cycle select switch AT THE INS. ANT 
THE CIRCULATE-ONLY SUBCYCLE. IS COMPLETED to determine 
the duration of the circulate * sweep subcycle. .he 
SWEEP pump may be overriden OFF during the circulate + 
sweep subcycle by pressing the SWEEP button OFF. ihe 
CIRC pump will run. until the enc of the circulate * 
sweep subcycle unless system power is cycled off/on or 
the RESET button on tne diagnostic panel is pressed. 

The SWEEP button is automatically turned OFF at the END 
OF THE CIRCULATE + SWEEP SUBCYCLE regardless of whether 
it was turned on manually (using the SWEEP button) or 
automatically (as part of the maintenace cycle). This 
limits running the SWEEP PUMP to 24 consec^: ut i ve hours. 
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Onc« th« rn*int«n*nc« cycl. i» st*rt.d, it m*y b« 
int«rr-upt«d t* th« «pA, run t««t diagnostics mtc, 

BUT THE MftlNTENANCE TIMER CONTINUES TO DECREMENT THE 
CYC - T-MER REGARDLESS OF THE INTERRUPTION. Uh.n th« 
i nr err upticn is ever *nd the system returned to POOL 
STATE, the maintenance cycle will continue FROM 
WHEREVER IT IS CURRENTLY IN ITS CYCLE (NOT where it WAS 
when the interruption occurred). 

SWEEP Button: Toggles sweep demand ON/OFF. The LED' s 
associated with the switches <on the controller . ront 
panel and the in-house pool panel) reflect the state of 
sweep demand. The SWEEP SUTTON on the In-house panel 
operates in parallel with the button in the control box 
WHEN THE SECURITY SWITCH IS OFF. The in-house SWE=.P 
BUTTON is disaoled when the SECURITY swltcb. in ON. 

The CIRCulation pump is always ON when the SWEEP PUMP 
is ON. The controller automatically satisfies this 
criteria and provides a prime cycle to the SWEEP pump 
(see Automatic Sweep Pump Priming in the Feax.ures 
section above). 

The SWEEP pump will not run if a FLUSH CYCLE is active. 
If the CIRCulation pump is already running when the 
SWEEP button is pressed and the FLUSH CYCLE has 
completed, the SWEEP pump will come ON immediately, 
otherwise the SWEEP pump will be held OFF ^^^Si rvrLr 
CIRC pump runs, providing prime) until t-LJSH CCL- 
termi nates. 

Accessory 2, 3, and 4: May be toggled ON/OFF at ^-V,;^'"^ 

pressing the appropriate momentary contact swi.cn. When 
the SECURITY switch is ON all the accessories are 
locked OFF. 

FLUSH CYCLE: 5 minutes. Holds SWEEP, HEATer OFF. Disables 
PRESSure Switch, and Pump Sensor High Limi.^ .rip 
functions. 

Pump High Limit: Enabled whenever SWEEP pump is rur. 
Holds SWEEP OFF when tripped. 

Prossure Switch Trip: Enabled v-henever CIRC pump is running. 
Holds HEATer, CIRC, anc SWEEP pumps OFF when tripped. 

Missing. Water Sensor Protections Enabled. Shuts HEATer OFF. 

Freeze Protection (PUMP TEMP SENSOR): Enabled. Turns CIRC 
ON. 

Freeze Protection (WATER TEMP SENSOR) : Enabled. Turns on 
CIRC and HEATer. 
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COOL Dow^n CYCLE: S rninut««. Hold* CIRC purnp ON after HEPTer 

shut* OFr. 

Thermostatic Heat.r Control: Heat demand i» determined by 
the P'-'Ol setpoint poteniometer mounted on the 
controller front panel. CIRC pump must be ON before 
heater may come ON. HEATer cannot come on during FLUSH 
CYCLE. 

POOL STPTE Cutout Logic: 

CIRCulation Pump is ON when: 



PREESure Switch TRIP is NOT TRIPPED 

-UND- 
ONE OF THE FOLLOWING IS TRUE: 

SWEEP .button is ON 
-OR- 

MAINTENANCE CYCLE is ACTIVE 
-OR- 

Freera Protection (PUMP SENSOR) is ACTIVE 
-QR- . 

Freeze Protection (WATER SENSOR) is ACilVE 
-OR- 

COCL Down CYCLE is ACTIVE 
JET Pump is OFF 
BLOWER is OFF 

ACCassory 2 is ON if tputton is ON 
HEATer is ON when: 



PRESSure Switch TRIP is NOT TRIPPED 
-AND- 

FLUSH CYCLE is NOT ACTIVE 
-AND- 

Missing Sensor i s NOT ACT I VE 
-AND- 

POGL THERMOSTAT hear demand is ACTIVE 
-AND- 

AT ONE OF THE FOLLOWING IS TRUE (holding CIRC ON) 

SWEEP -Button is ON 
-OR- 

MAINTENANCE CYCLE is ACTIVE 
-OR- 

Freeze Protection (WATER SENSOR) is ACTIVE 
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SUEEP Pumo is QN wh^ni 



PRESSur* Switch TRIP is NOT TRIPPED 
-AND- 

Pump HIGH LIMIT TRIP is NOT TRIPPED 
-AND- 

FLUSH CYCLE is NOT active 

-AND- 
SUEEP button is ON 

(Not« the SWEEP button rnay be ON du« to 
rnaintenAnce cycle active in circ sweep 
subcycle) • 

VALVE POWER is OFF 



PRESSure valve DIRECTION Relay is in POOL POSTION (OFF) 
SUCTION- 'valve DIRECTION Relay is in POOL ^POSITION <OFF) 



ACC3 is ON when button is ON 



ACC4 is ON when button is ON 
LSYS (SYS tern LED) : 



OFF ~ Normally 

FLASH = Fault condition ACTIVE. 
LHTR (HEATer LED) : 



ON = When heater relay (KHEAT) is CLOSED. 

OFF = When heater relay is OPEN. 
FLASH = Fault condition ACTIVE. 

LSPA (SPA button LED) : 



ON, OFF = Displays status of SPA button. 
FLASH = Fault condition ACTIVE 

LSWP (SWEEP button LED) 



ON, OFF = Displays status of SWEEP button. 
FLASH =» Fault condition ACTIVE 

* LVPOS (Valve POSition LED) 



OFF = Normally (in POOL STATE) 
FLASH =» Fault condition ACTIVE 
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LOCCo <fiCC3 Sutton LED' «) is ON if relay is CLOSED 
LACC4 (PCC4 Sutton LED' ») is ON if relay is CLOSED 



C. POOL-COOL STATE 

When the SYStern button is pressed from the POOL STPTE, all 
control outputs are turned OFF (except the CIRC pump). The 
CCQL CYCLE timer is set for a S minute cycle ano the system 
advances to the POOL-COOL STftTE. 

The SWEEP button & LED retain the same status they had in 
POOL STATE upon leaving the state, even though the SWEEP 
pump itself is OFF (i.e. the SWEEP button/LED reflects the 
status of sweep DEMAND - not sweep PUMP). 

During the POOL-COOL STATE, the system is run through 
S minute COOL CYCLE RESARDLESS of whether the heater-- had 
been ON prior to pressing the SYStam button (unless PRESSure 
Switch TRIP is active - see next paragraph). This response 
was selected so that the delay be-sween pressing the SYStern 
button and achieving SPA-ON STATE is constant regardless or 
heater status in the POOL STATc. 

If a PRESSure Switch TRIP is active in POOL STATE when the 
SYStam burton is pressed, the system will ski? the POOL-COOL 
STATE altogether and advance directly to VALVE CYCLE. 

The operator may abort the POOL-COOL STATE and return the 
system to POOL STATE by pressing the SYStern button once_ the 
POOL-COOL STATE has been entered. If POOL-COOL STA . ^ is 
aborted, the COOL CYCLE will continue to. run when the system 
is returned to POOL STATE. 

Free-B Protection (EITHER SENSOR): Fault . displayed, r.o 
act ion. taken. 

Missing WT Sensor: Fault displayed, no action taken. 
POOL-COOL STATE Output Logic: 

CIRCulation pump is ON when: 

C2GL CYCLE is active (entire STATE duration) 
JET pump is OFF 
BLOWer (ACCl) is OF" 

Accessory 2 is ON if ACC2 button is ON 
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HEAT«r i% OFF 

SWESP pump im OFF 
VALVE POWER is OFF 

PRESSuri outlet va..vE DIR.ction -^^00^^^°^^! 
SUCTION inl.t VfiLV.v DIRwction - POOL (OFF) 
ACC:««»ory 3 is ON ACC3 button is ON 
ACCMSory 4 is ON i ACC4 button is ON 

LSY3 (SYStaw button LED) : 



ON » Norm^; for POOL-COOL STATE 

•''FLASH * Fault condition ACTIVE 



LHTR (HEATer ON LE^ : : 



- » Norm.: for POOL-COOL STATE 
FLASH = Faul- condition ACTIVE 

LSPA (SPA button LtD) : 



ON, OFF = RefU-rts status of SPA button 
FLASH = Fault condition ACTIVE 

LSWP (SWEEP button >.ED) : 



ON, OFF = Reflicrs the status of SWEEP Button 
FLASH = Faulv condition ACTIVE 

LVPQS*' (Valve POSit:.r>n LED): 



□pp = Valv^^'-s are in POOL position 
FLASH » Fault condition ACTIVE 

LACC3 (ACCesssory LED) is^QN ^^_«CC3^but t on^i 

LACC~TACCes5Sory ^ LED) :^ ON if ACC^ button is ON 
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D. VPLVE CYCLE STfiTE 



VPLV*^ CYCLE STPTE incluo«» logic (program cod.) to j;^^*^* 
first one then the o'.her valve from POOL to SPP or SPP to 
poo! position. The order of the valve rotation is ^m^o^t^nt 
in cate a valve fails (i.«. g«ts stuck part way through 
rotation). The rotation sequence guarantees water is drawn- 
from the larger vessel (POOL) and directed into the ^^"^ll--; 
vessel (SPP) whenever the valves are in transition. If a 
valve fails the CIRC pump is turned on but will not be run 



dry. 



VALV 



E Rotation Sequence : SPA TO POOL 



1) SUCTION INLET valve moved first 

2) PRESSURE OUTLET valve moved last 

VALVE Rotation .Sequence : POOL TO SPA 



1) PRESSURE OUTLET vaive moved first 
£) SUCTION INLET valve moved last 

The VALVE CYCLE consists of the following steps; 

VALVE CYCLE 



1) Turn OFF ail PUMPS & HEATER (done in PQCL-COOL or 
SPA-CCOL). 

£) Set VALVE DIRection relays to first steo.m roraxion 

sequence (see above). 
3) CLOSE VALVE POWER relay. 

A) WAIT 1.5 sec for relays to actuate and current to 

start. • J, w 1 

■^) WAIT until valve actuator reaches limit switch or 1 

minute, whichever is less. If vaive does ncT: reach 

limit switch within 1 m-inute go to VAVLE FAiL (see 

be low) • 
S) OPEN VALVE POWER Relay. 

7) Set VALVE DIRection relays to last steo in rotation 

sequence (see above) 

8) CLOSE VALVE POWER relay. 

9) WAIT 1.5 sec for relays to actuate and current to 

start . • J. w 1 

10) WAIT until valve actuator reaches limit swiwc or i 

minute, whichever is less. If valve does not reach 
limit switch within 1 minute go to VAVLE FAIL (see 
below) • 

1.1) OPEN VALVE POWER Relay. 

12) Turn OFF drive to VALVE DIRection realys, 

13) ADVANCE system state to SPA-ON or POOL STATE. 
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VALVE FAIL R»«oons« 

1) OPEN VALVE POWER & DI Ruction control R»l*y». 

Z) LOAD FLUSH CYCLE Timer for 5 minute cycle. 

Z) Turn ON CIRC purno, 

4) Set LED'»: SYS, SPA, HTR, SUP, LVPOS flAsMng ON/OFr 

At the fault rate. 

5) Display "6" is SUCTION VALVE failed; "7" PRESSURE 

VALVE failed on diagnostic panel fault display. 

Freeze Protection (EITHER SENSOR): Fa.ult displayed, no 
action taken. 

Missing WT Sensor: Fault displayed, no action taken. 
VALVE CYCLE Ouput Logic: 

CIRCluation Pump is ON when: 

PRESSure Switch TRIP is NOT TRIPPED 
-AND- 

VALVE FAIL has TRIPPED 
JET Pump is OFF 
BLOUer (ACCl) is OFF 

Accessory 2 is ON if ACC2 button is ON 
HEATer is OFF 
SWEEP Pump is OFF 

VALVE POWER relay - See definition of VALVE CYCLE above 
PRESSURE OUTLET Valve DIRection Relay - 'see def . above 
SUCITON INLET Val ve- DI Rect ion Relay - see def. .^^:*ove 
Accessory 3 is ON if ACC2 button is ON 
Accessory 4 is ON if ACC4 button is ON 

LEYS CSYStam button LED) : 



ON = VALVE CYCLE direction POOL -> SPA 

Qpp = VALVE CYCLE direction SPA -> POOL 
FLASH* = Fault condition active 
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LHTR CHEPT«r ON \.EZ) '. 

• QFr - Norm&l for VPLVE CYCLE STftTE 

FLASH " Fault condition ACTIVE 

LSPA (SPA button LED) : 

ON, OFF - ReflttCt* status of SPA button 
FLASH " Fault condition ACTIVE 

LSWP (SWEEP button LED) : 

ON, OFF - Reflects status of SWEEP button 
FLASH ■ Fault condition ACTIVE 

LVPOS (VALVE position LED): 

ON = Durinr VALVE CYCLE, direction SPA '^0°^ 

OFF = Durir-i VALVE CYCLE, direction POOL -> SPA 
FLASH = Fault cone it ion ACTIVE 

LACC3 (Accessory 2 -ED) is^ON if ^^CZ^^I^^^^^-i!--- 
[^C="ACcIsIory - LED) is ON if ACC* button is ON 



E. SPA-ON STATE 

The system will automatically advance after successfully 
cT.^l7tVrl t^. VALVE CYC.E STATE to SP«-ON STATE The logic 
controling the SPA-ON ST^^TE is based roughly on operation or 
Catalina's RC<f product. 

In SPA-ON STATE, the Cl.^Culation -pump, is .^1 ways. ON the JET 
pump, BLOWer, ACCessor-y 2, 3,. and ^, may be ON or OF. 
depending on the status of their control buttons. 

SPA (panel select) Butter-, is discussed generally in section 
"R" above. The following table summarizes SPA du^.^n 
operations specifically for SPA-ON STATE: 
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Summary of SPO Sutton Operation (SPfi-QN STATE) 

P.n.l SPfl 9L0W.r JET fiCC2 SYS THERMO 

Typ. Button Button Button Button ^lUll^ 

Spasid* - OFF OF" En*ol.d Di»Abl«d Nu 

SPA 3L0U.r JET ftCCS SYS THERMO 

P*n«l Button Button Button Button^ ^'"'l!.!".^ ^flll!. 

M*,tor' "on - Enabled Enabled No 

Spaside - Enabled Enabled Enabled Enabled Yes 

2 PUMP OPTion: If a seperate JET pump is used, this option 
foil trace program input must be PUNCHED-OUT to set-up 
logic to allow CIRC and JET pumps to run 
SIMULTANEOUSLY. <2.PUMP OPTion is NOT PUNCHED-OUT for 
systems using the hi gh-speed ,of a 2 speed pump for ..JET. 
The 2 speeds of a 2 speed- pump ar« run MUTUALLY . 
EXCLUSIVELY). 

FLUSH CYCLE: Since FLUSH CYCLE is initiated by turning on 
the CIRC and/or JET pump from a state where both were 
OFF, and since the CIRC pump runs continuously in SPA- 
ON STATE, a Z minute FLUSH CYCLE is run once when the 
system enters the SPA-ON STATE. 

PRESSure Switch TRIP: holds CIRC, JET, Heater ' .P,'"'"^; jf*^ 
is active if PRESSure switch OPENS after FLUSH CYCLE 

completes. 

Missing. Water Temp. Sensor: Whenever active holds heater 
OFF. 

Freese Protection (PUMP SENSOR): Turns ON CIRC pump (anc JET 
pump, if 2 PUMP OPTion is active), when active. 

Fre—e Protection (WATER TEMP. SENSOR): Turns ON CIRC pump 
(and JET pump, if 2 PUMP OPTion is active). Allows 
HEATer to come ON if Freeze condition persists after 
FLUSH CYCLE. 

COOL Down CYCLE: 5 minutes of CIRC pump after HEATer relay 
OPENS. 

SYStem Button Automatic time-out Off: SYStem button will 
automatically time-out OFF 1 hour after the system 
enters the SPA-ON STATE. If the SYStem butt.on times 
out, the system will automatically advance states to 
SPA-COOL STATE. 
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SPA-QN STftTE Output Logic: 

ClRCulation R«l*y i« CLOSED wh«n: 

PRESSur. Switch TRIP is NOT TRIPPED 
-AND- 

AT LEAST ONE IS TRUE: 

JET Button is NOT ON 
-OR- 

2 PUMP OPT ion is ACTIVE 
JET Relay is CLOSED whan: 

PRESSur • Switch TRIP is NOT TRIPPED 
-AND- 

AT LEAST ONE IS TRUE 
JET Button is ON 

FREEZE PROTECTION is ACTIVE -AND- 2 PUMP 
OPTion is ACTIVE 

BLOWer is ON is BLOWER button if ON 

Accessory 2 is ON if ACC2 button i_s^ON 

HEATer is ON when: 

PRESSure Switch TRIP is NOT TRIPPED 

-AND- 

FLUSH CYCLE is NOT ACTIVE 
-AND- 

MISSING WATER SENSOR detection is NOT ACTIVE 

-AND- 

ONE OF THE FOLLOWING IS TRUE: 

SPA Button is ON -AND- SPASIDE THERMOSTAT 
DEMANDS HEAT 

SPA Button"°is OFF -AND- MASTER THERMOSTAT 
DEMANDS HEAT 

SWEEP Pump is OFF 
VALVE POWER is OFF 

PRESSURE VALVE D I Recti on ^ *y_^^2.II-i--°-- 
SUCTI0N VALVE D I Recti on relay drive is OFF 
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fiCC«««ory 3 I. ON if ftCC3 Button i.^ON 
fiCCMScry h i» ON if fiCC4 Button i»^ON 

LSYS <SYSt«m Button LSD) : 



ON - Normally for SPA-ON STftTE 

FLASH ■ Fault condition active 



LHTR <HEAT»r ON LED) : 



ON - HEAT»r R»lay contact* ar« CLOSED 

OFF - HEAT«r R«lay contact* are OPEN 
FLASH - Fault conditon ACTIVE 

LSPA (SPA Button LED) : 



ON. OFF ■ Reflects status of SPA Button 
FLASH » Fault condition ACTIVE 

LSWP (SWEEP Button LED) : 



ON, OFF = Reflects status of SWEEP Button 
FLASH = Fault condition ACTIVE 

LVPOS (Valve POSition LED) : 



ON - = Normally in SPA-ON STATE 
FLASH = Fault condition ACTIVE 

LACC3 (Accessory 3 LED) '^''^JJ ^^".^"ll!!!-!!.-— 

LACCrTACcIisory ^ LED) is on i^f ^^^^^butt on^is^ON 

F. SPA-CLEAN (SPA-CLN) STATE 

Pressing, the SYStem button from SPA-ON STATE -i^^ "^^^ 
system to advance to SPA-CLEAN STATE. SPA-CLEAN is 
essentially a 3S minute COOL CYCLE, that ^^-^^^J ^'^'^^ 
filtration of the spa water while the heater .l^l 
S^A-CLEAN STATE may be aborted by pressing the SYStem button 
befor« the timer times-out. 

The SYStem LED will flash at the "clean flash" rate °^ 
seconds ON / 4. 5 seconds OFF while the system is in SPA CLN 
STATE. Manual or auromatic termination ^"ff^iJ" ' ^ °\ 
state is indicated by the SYStem LED going. ON steadily for 
1.3 seconds and then going OFF. 
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SPfi-CL£AN STftTE Output Logic: 

CIRCulAtion PUMP is ON wh*n: 

PRES3ur» Switch TRIP i» NOT TRIPPED 
JET Pump (or »p««d) i* OFF 
BLOW»r (flCCl) is OFF 

Accessory 2 is ON i» ACC2 Button is ON 
HEAT*r. is OFF 
SWEEP Pump is OFF 
VALVE POWER is OFF 

PRESSURE VALVE DIRection r»lay drive is OFF 
SUCTION VALVE DIRection rslay drive is OFF 
Accessory 3 is ON if ACC3 Button is ON 
Accessory A is ON if ACCA Button is ON 

LSYS (SYStem Button LED) : 

FLASH = CLEAN FLASH rate for normal operation 
FLASH =» Fault condition active (fast flash) 

LHTR (HEATer ON LED) : 

QP^ s .Normal ly 

FLASH = Fault conditon. ACTIVE 

LSPA (SPA Button LED) : 

ON, OFF = Reflects status of SPA Button. 
FLASH = Fault condition ACTIVE 

LSWP (SWEEP Button LED) : 

CN, OFF = Reflects status of SWEEP Button 
FLASH = Fault condition ACTIVE 



£3 



012206 

il7/ 



LVPOS <V«lv« Position LED): 

ON. - r4orni*lly in SPP-CLN STATE 
* FLASH ■ Fault condition ACTIVE 

LACC3 (ACC.«.ory 3 LED) is on if «CC3^but t on^s^ON 
LACCr"ACCMSOr7^"^^2> i» ^ iL!"!!!!-!!--- 
G. SPA-COOL STATE 

Thm system may enter SPA-COOL STATE by tirne-out from SPA-ON 
STATE, by time-out from SPA-CLN STATE, or by pressing the 
SYStem button from SPA-CLN STATE. 

The SPA-COOL STATE is a "wait state" that allows the COOL 
CYCLE timer to complete its function before advancing states 

to VALVE CYCLE STATE <ana return to POOL JTAT^). ^ ' 

CYCLE Timer is NOT ACTIVE when the SPP-COOL . STATS^ x s 

entered, the system immeaiateiy advances to VALVE C.CL- 

STATE. 

It may be noted that the SPA-COOL STATE is 
redundant if it is entered by time-our from the S.A l-LN 
STATE. The fict that the SPA-COOL STATE ^^/^i^/^* ;"%oS^ 
lonq as the COOL CYCLE zimer is active, and that the COOL 
C?D £, by definition, had timed-out causing the advance or 
sys;em state, causes the SPA-COOL STATE to become 
?^!;sSarent si;ce the system passes through it immediately. 

SPA-COOL STATE Output Logic: ^ 

CIRCulation PUMP is ON when: 

PRESSure Switch TRIP is NOT TRIPPED . 
JET Pump (or soeed) is OFF 
BLOWer (ACCl) is OFF 

Accessory 2 is ON is ACC2 Button is ON 
HEATer is OFF 
SWEEP Pump is OFF 
VALVE POWER is OFF 

PRESSURE VALVE DIRection relay drive is OFF 
SUCTION VALVE DIRection relay drive is OFF 
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OCC«««.:-T-y 3 i. ON ' ACC3 Button^ I »^0N 
PCC««»or-y 4 i» ON OCC^ Button is^ON 

LSYS (SYSt«m But"?' USD) : 



p[_f\SH - Paul', condition activ« (f*st flash) 
LHTR (HEfiT«r ON '^E. ^ : 



Qpjr » NoT-fT' ily 

FLASH ■ Paul- conditon ftCTIVE 

LSPA (SP« Button L.-ID) ; 



ON, OFr » Raf' r-:* status of SPfi Sutton t 
FUflSH =■ FauL condition ACTIVE 

LSWP (SWEEP Buttor* ,.£D) : 

ON, OF- = Reflrcts status of SWEEP Button 
FLASH = Faui., condition ACTIVE 

LVPOS (Valve POSition LED): 

ON = Norr..iiy in SPA-CLN STATE 

FLASH = Fau'.'i condition ACTIVE 

LACCo (Accessory Z LED) is on if '^^j^^_^'±llZJLlJi- 
[ACcZ'TACcIssIry"^"^i^) ^'^ 



H. TEST STATE 

TEST STATE is enter..' from POOL STATE .^'^t^.^^^^*^^ 
Maintenance Cycle Select switch to PO^^^^-'J ni.onos-c 
immediately initiate. an ^= /^i^^ .se ??anc-;n 

DiaolavTest. Once the svstem is in TEST STATc, the func.on 
oJ Sich-I:m;;tary conra..-. switch, system LED and ^^^---^f; 
Ly be ascertained, us.ng the Button and Thermostat Test 
features. 

The next sections cor.-.ain details on the -^^^^^^''"^i;;^;; 
system tests and a cautionary note on returning the system 
to POOL STATE. 
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Automatic R»l*y S«q'i»nc« / Diagnostic Display Tm*t 



Thm automatic t«st »«qu«nc« performs thm following cycla, 
tim«« starting with s«qu«nc« number 1: 



1) 
2) 
3) 
4) 
S) 
&) 
7) 



WRITE S«qu«nc« number- (1-3) to Fault Display. 
Cl_OS£. Ritlay associated with sequence number. 
WftIT for 2 seconds. 
BLANK Fault Display. 

OPEN Relay associated with sequence number. 
UP IT for .3 seconds. 
ADVfiNCE Sequence number by I 



8) REPEAT 1) through 7), 3 times. 

Each relay in the sequence has an associated LED on the 
Diagno«tic panel that turns ON when drive to th*t relay is 
ON. By placing a multimeter across' the relay output 
terminals and observing, the status of the Fault Display, the 
drive-status- indicating LED' s, and the reading on the meter, 
failures in the controller, display, relay driver, or relay 
may be deduced. The test may be repeated by returning to 
POOL STATE and re-entering TEST STATE (cycling the rotary 
switch out of "O" position and back again). 

Relay Test Sequence 



Seqn 




No- 


Label 


1 


KCIRC 


o 

w 


KJET 




KBLOW 




KPICC2 




KHEAT 


s 


KSUP 




KVPWR 


a 


KVBLW 


3 


KVSCK 



Relay Function 



Circulate Pump (or low speed) 

Spa Jet Pump (or high speed) 

Spa Blower / PCCessory 1 

Spa Light / fiCCessory 2 

Hearer pilot-duty relay 

Pool Sweep/booster/cleaner pump 

Valve Power On/Off relay 

pT-essure* Out let Valve Direction Control 
Suction Inlet Valve Direction Control 



;he 



sel 



1 f 



t est 



Note relays fiCCo & fiCC4 are not switched m 
sequence (but are directly contrcled by the PCC3/4 momentary 
contact switches) - 

Momentary Contact Switch / LED Test 



Each Momentary switch i 
(individually) with the fol 

JET, ACCl (BLQUer), ftCC2, 
Each time a button 
toggle state. 



n the system may be pressed 
lowing results: 

SYS (Spaside and master) Buttons: 
is pressed the SYStem LED will 



"TO 



//7y 



SPfi Button: P.,..xng tn. SPQ Button «i 1 1 c.u.. th. SPO LED 
to toggle «tAt«. 

SWEEP <In-hou.. *nd contrcll.r) Button.: Pr.s.ing will 
toggl* SUEEP l-ED »tAt«. 

ill 4--.nni» L'^D OND RELAY STATE. 

ACC3 Button: Pressing wxH toggle BCw- u-u 

J11 ♦•^nnia arc* L'^'D AND RELAY STATE. • 
ACCA. Button: Pr«s«ing will toggle ot.i-'f i — u minu m^.- 

SHQRTED SWITCH TEST: The .y»t«m will only *llow on. switch 
SHORTED SWITCH J^t 2 .^p^,, Chang- staf 

irSutt^n.^ulw *n LED', (.xc.pt ACC3 and ACC4) will be 
Ut f!:;:!n3 5n/0FF at th. fault flaeh 'y!*'" • 

mu.t b. cycl.d out of TEST STATE to r...t th. ^l^jl^i 
LED' s in th. .v.nt a .hort.d .witch input i» d.t.cted. 

Th.rmo.tat / H.at.r LED T.«t 

p.rform the following steps (note the Master panel 
thermostat is optional): '' . 

1) Measure system water temperature with a ^ . . 

2) set Spaside, Master and Pool temperature se.pomr 

potsniometers to minimum temperature. 

VERIFY: That if the thermostat settings are colder than 
the'water temperature, the HTR (Heater) LED is OFr. 

3) Turn up one of the 3 thermostat pot ' s until the HTR 

(Heater) LED turns CN: 

VERIFY: The temperature read from the scale P^-^i^^P" 
the theromstat Unob corresponds with the measured water 
temperature. 

4) Turn down thermostat referred to in step 3). 

VERIFY: The HTR LED goes OFF when the knob position is 
colder than the measured water temperature. 

5) REPEAT steps 3) i 4) for each of the other £ thermostats. 

CAUTIONARY NOTE ON EXITING TEST STATE 

The processor will read the value of the rotary switch AT 
THE INSTANT THE TIMECLOCK CONTACTS CLOSE to determine the 
duration of the circulate-only maintenance subcycle,. or h 
THE INSTANT THE FIRST SUBCYCLE TIMES-OUT to determine the 
duration of the circ + sweep subcycle. 
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If th. po.ition of th. ret*ry .witch i. b.ing =;;*'^fl-J 

b:!nriwitc:.S from TEST to POOL STPTE) . «.int.n.nc. cycl. 
oth«r th*n th« on* lnt«nd«d m«y b« initi*t»d. 

If this should h«pp«n, th. rotary .witch .hould b. adjusted 
to til S^.ir.d '^^.t'ting, th.n th. RESET button or. th. 
dt.gnoltic P.n.l should b. pr.ss.d to ^.-^t^rt th. 
•tfLbroprocssor and canc.l th. .rron.ou, maint.nanc. cycl.. 
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A PR0FC5S;0NA(. conponAT^a^f 



Joseph A. Walker 



February 14/ 1996 



Timothy S. Westby 
Conley, Rose & Tayon 



VIA FACSIMILE ONLY 
713/238-8008 



Texas Commerce Tower 
6000 Travis, Suit© 1850 
Houston, Texas 77002-2912 



RE; BALBOA/ SIEGE IKDUSTRIES 

your letter of February 7, 1996 
our File UOr 1532-9 



Dear Mr. Westby: 

I have reviewed your letter of February 7, 1996. Specifically^ I 
note, in your first paragraph concerning infonnation you wish to 
disclose to the U.S. Patent and Trademark Office, that you have 
failed to designate anything specifically. Therefore, due to the 
laclc of any specificity in your letter, Balboa Instruments, Inc. at 
this time must object to the providing of any information to the 
Patent Examiner. Balboa, therefore, deems that all the testimony 
and documents disclosed at the depositions remain Confidential and 
covered by the Protective order. We would certainly be willing to 
re-review a request when the request contains specific documents 
and specific testimony that will allow us to make an intelligent 
decision* 

In your second paragraph, you draw the conclusion that "many of the 
documents fall within the exclusions listed in paragraph 15(a) of 
the Protective Order", Again, you have left us with no choice but 
to inform you that we cannot agree to accept or reject the 
challenge you are making pursuant to paragraph 11. Paragraph 11 
recjuires that we substantiate the basis for a designation within 
seven days. However, if you will not designate for us which 
documents you believe are covered by the exclusions listed in 
paragraph 15(a), we cannot substantiate our claim of Confidential* 
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As I am sure you are aware, there were many documents produced at 
those depositiojis. Your failure to specifically itemise the 
documents that you believe to be excluded, make© your challenge 
under paragraph 11 a non-challenge. Balboa cannot substantiate its 
basis for designation unless it knows exactly what documents you 
wish to challenge. Therefore, Balboa continues to maintain the 
position that all documents and all testimony produced at the 
depositions remain Confidential. Balboa further informs you that 
your challenge pursuant to paragraph 11 is ineffective due to the 
failure to designate, specifically, the documents that you v/ish to 
have excluded. 

Again, as I have set forth above, if you will designate with 
specificity those documents that you feel fall within the 
exclusions listed in paragraph 15(a) of the Protective Order, we 
will respond properly and promptly within the seven days designated 
in paragraph 11 to substantiate the basis for the designation of 
Confidential or to waive the designation of Confidential, as to 
specific documents. 

I further note that the Protective Order requires the parties to 
resolve the dispute in good faith on an informal basis. This is 
the reason for my request for specificity. If we know specifically 
what documents and testimony you are concerned about, it is much 
more likely that the good faith resolution can be reached on an 
informal basis* 

Very truly yours. 



THE WALKER LAW FIRM 




JAW/dla 



cc: Robert Curfiss (via facsimile) 
Richard Bardin (via facsimile) 
Client (via facsimile) 
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1^5 



FEB -16-96 FRl 17:34 Tl 



The Walker Law Finn 




L^LKER LAW FIRM 



FAX NO. 7521 




P. 01 



A PflQFESarONAL CORPORATION 



Joseph A- Walker 
Aitfirnoy a claw 



February 16, 1996 



Timothy S. Westby 
Conley, Rose & Tayon 



VIA FACSIMILE QKLY 
713/238-8008 



Texas Commerce Tower 
6000 Travis, Suite 1850 
Houston, Texas 77002-2912 



RE: BftLBOA/SIEGE INDOSTRIES 

Your letter of Febmiarv 16. 
Our Pile No. 1532-9 



Dear Mr. Westby: 

My second review of the agreed Protective Order, done at your 
request indicates that the first step requires the application of 
paragraph 2» The last sentence in paragraph 2 states: 



"In the event that such a reservation of right 
is made on the record, the parties shall treat 
all testimonies confidential from at least 
thirty (30) days from the date of the 
transmission of the deposition transcripts". 



The information I have indicates that the deposition transcripts 
were transmitted to the parties in this matter on January 24, 1996. 
(see attached letters of January 24, 1996) Thirty days from that 
date is February 23, 1996. Thus, the testimony and the documents 
attached to those depositions, by agreement, is to remain 
confidential for a minimum of 30 days from the 24th. Therefore, 
the requests you have been making in you letters, prior to your 
letter of February 15, 1996 and in your letter of February 15, 
199 5, are premature • 

The next portion of the Agreed Protective Order to review is 
paragraph 15(b). It states: 



"In the event that any designation of 
testimony, documents or other matters as 
Confidential is or becomes inconsistent with 
the terms of this paragraph, such designation 
shall be honored by the parties until amended 
by agreement among the parties or until 
reviewed by this Court in accordance with the 
provisions of paragraph 11 of this Order." 
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Thus, your assertion that Balboa has an affirmative duty to "not" 
% incorrect. Balboa so designated at the deposition 
tnat the transcripts and the documents produced, vere Confidential 
You are challenging that designation under paragraph 15(a) . if you 
wish to do so properly, we must then go to paragraph XI. It Is not 
Balboa's affirmative duty to "not" to designate. It appears to be 
undS parlgripril! ^° ""^^"^^^^ * non-designation or un-designation 

Paragraph 11, in part, states: 

"If the dispute cannot be resolved, the party 
seeking to preserve confidentiality shall seek 
appropriately from the court within ten (10) 
days after receiving a written request from 
the opposing party. Such a written request 
shall identify soecifica llv the information 
and documei^tR to Which the request pertains." 

It is not my intention to play games or misconstrue the Agreed 
Protective Order, it is in my client's best interest, however, to 
request that you follow the terms of that Agreed Protective Order. 
My reading of paragraph ii says that you shall identify 

specifically" the information and documents. Although I was not 
at all of the depositions, it is my understanding that all exhibits 
were numbered or identified by letter such that they could easily 

t ^5^"*^^^«<3 you to me, so that I can review with my client 
whether or not we wish to maintain the Confidential status. The 
same applied to the deposition testimony, if there are portions 
that you wish to use by page and line, please identify those so I 
can review the same with my client. 

The deposition testimony given by Ms. Otto and Mr. Pinkul is 
definitely Confidential and not in the public domain. Thus, they 
were giving their opinions and recollections on the development of 
proprietary products belonging to Balboa Instruments, Inc. 
Therefore, unless you can specifically identify for me which 
portions of testimony you wish to forward to the patent office, we 
cannot make an intelligent assessment of whether or not we wish to 
release the Confidential designation. 

What 1 suggest is that you take a few moments to review the 
transcripts and the documents and inform me, as soon as you wish 
after the 23rd of February, as to specifically which documents, as 
tUGy were identified in the depositions, you wish to be released 
from the Confidential designation and which specific portions of 
testimony you wish to have released from the Confidential 
designation. I will immediately consult with my client and 
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proroptly respond as to whether or not it wishes to release the 
Confidential designation. If we do not vish to release the 
Confidential designation, we will substantiate the basis for the 
designation of Confidential to remain. 

I am sure I will hear from you shortly after the 23rd of February. 
Please at that time, be specific. We will promptly and properly 
respond pursuant to the terms of the agreed Protective Order. 

of course, if you have any questions in the meantime, please feel 
free to contact me by telephone 



Very truly yours, 
THE WALKER LAW FIRM 




cc: Robert Curfiss (via facsimile) 
John Hanley {via fax) 
Client (via facsimile) 



1301 DOVE STREUr - SUITE 450 NEWPORT BEACH, CAUFOHNU 926«.24«4 
TELEPHONE: (MO) /-WALKER - (714; 752-25ZZ - 4fACSIMIL& (714) 752-0439 
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Con LEY, Rose & Tayon 



INTELLECTUAL PROPERTY LAW 



A PROFESSIONAL CORPORATION 
TEXAS COMMERCE TOWER 
600 TRAVIS, SUITE IS50 



AUSTIN OFFICE 



INCLUDING 



BANK ONE TOWER 
221 WEST SIXTH STREET, SUITE I7IO 
AUSTIN, TEXAS 76701-3403 

(5121 70a-5235 
FACSIMILE (512) 70e-523S 



PATENTS, TRADEMARKS. 



COPYRIGHTS AND 



HOUSTON, TEXAS 77002-2912 



UNFAIR COMPETITION 



(713) 23S-SOOO 
FACSIMILE (713) 23a-SOOS 



Timothy S. Westby 



Direct Dial No. 



February 22, 1996 



(713) 238-8030 



Mr. Joe Walker, Esq. 
The Walker Law Firm 



VIA TELECOPY 
714-752-0439 



1301 Dove Street, Suite 450 
Newport Beach, California 92660 

Re: Siege Industries, Inc. v. Clark Manufacturing, Inc. et al 
CivU Action No. H-94-3180 (S.D. Tex.) 

Dear Mr. Walker: 

Regarding your letter of February 16, 1996 please note that Siege has complied perfectly 
with paragraph 2 of the Protective Order and we do not understand your letter to suggest otherwise. 
However, the last sentence of paragraph 2, to which you refer, applies only when a party has 
"reserveCd] on the record the right to designate portions of the deposition testimony as 
Confidential." This provision allows such a party 30 days to designate portions of deposition 
testimony as confidential. A party may thus choose to either make its designations on the record 
or reserve on the record tiie right to make tiiem within 30 days. As you are undoubtedly aware, 
Balboa's counsel chose not to reserve Balboa's right to make designations within 30 days but to 
designate on the record the entire transcript and exhibits. Thus the 30 day waiting period to which 
you refer is not applicable. Any other interpretation renders paragraph 2 meaningless. 
Furthermore, even if the 30 day period did apply, the Protective Order imposes no waiting period 
on challenges to Confidential designations; indeed, such challenges may be made "at any stage in 
this lawsuit" including the time of designation. Accordingly, Siege's requests are not premature. 

Although we disagree as to a duty to specifically identify information, Siege has in fact 
specifically identified the relevant information twice: "the entire transcript of the January 17, 1996 
Balboa deposition and all exhibits thereto," We have also offered to limit the request as to time. 
Balboa insists that "all the testimony and documents" remain Confidential, and "objectfs] to the 
providing of any information to the Patent Examiner. " Siege cannot accept this position, especially 
when MPEP § 724.02 expressly allows submission of Proprietary information and materials Subject 
to Protective Order. 

Without waiving its challenge to the confidentiality of any of the information. Siege 
requests that Balboa agree to submission of the deposition excerpts and exhibits listed on the 
attachment hereto to the United States Patent & Trademark Office. Note that deposition exhibit 
115 was provided to us by Sundance. Be advised that any failure by Balboa to comply with 
paragraph 11 releases Siege from tiie Order. I trust that I will hear from you within seven days, 
during which time Siege will continue to treat the information as confidential. 



February 22, 1996 
Page 2 



Sincerely, 




Timothy S. WestB 



Attachments 



k:\siege\00100\ltr\walker.007 



1^1 



t 



t 



DEPOSITION EXCERPTS OF CINDY OTTO 



P. 6, L. 15 - P. 6, L. 25 
P. 7, L. 17 - P. 7 L. 18 
P. 9, L. 12 - P. 13, L. 19 
P. 14, L. 3 - P. 16, L. 16 
P. 17, L. 4 - P. 19, L. 18 
P. 19, L. 23 - P. 26, L. 5 
P. 26, L. 21 - P. 29, L, 23 
P. 30, L. 6 - P. 31, L. 8 
P. 34, L. 3 - P. 34, L. 7 
P. 36, L. 24 - P. 37, L. 13 
P. 38, L. 4 - P. 38, L. 24 
P. 43, L. 15 - P. 45, L. 20 
P. 46, L. 18 - P. 48, L. 15 
P. 48, L. 21 - P. 51, L. 6 
P. 51, L. 13 - P. 51, L. 16 



EXHIBITS 



115, 160, 161, 164 



lt:Mo•^001 OCKplA^ to.< 



DEPOSITION EXCERPTS OF ALLAN PINKUL 



P. 


8, L, 16 - 


P. 11, L. 25 


P. 


67, L. 16 - 


P. 80, L. 21 


p. 




1 , 


P. 13, L. 10 


P. 


82, L. 22 - 


P. 91, L. 6 


p. 




10 


- P. 13, L. 23 


P. 


91, L. 25 - 


P. 94, L. 8 


p. 






- P. 14, L. 24 


P. 


91, L. 18 - 


P. 101, L. 11 


p. 




17 


-P. 17, L. 11 


P. 


102, L. 8 - 


P. 104, L. 3 


p. 




z - 


P. 18, L. 18 


P. 


104, L. 14 


- P. 107, L. 21 


p. 


10 T 


a 


P. 19, L. 16 


P. 


108, L. 22 


- P. 109, L. 11 


p. 




17 


- P. 24, L. 4 


P. 


109, L. 25 


- P. 112, L. 10 


p. 


OA T 




- P. 28, L. 5 


P. 


113, L. 25 


-P. 115, L. 18 


p. 


28, L. 


10 


- P. 38, L. 1 


P. 


116, L. 4 - 


P. 117, L. 21 


p. 


38, L. 


8 - 


P. 38, L. 10 


P. 


119, L. 14 


-P. 119, L. 25 


p, 


38, L. 


20 


- P. 40, L. 12 


P. 


123, L. 7 - 


P. 131, L. 11 


p. 


40, L. 


24 


- P. 60, L. 8 


P. 


132, L. 3 - 


P. 134, L. 2 


p. 


63, L. 


21 


- P. 66, L. 20 









EXHIBITS 

140, 141, 142, 145, 146, 147, 148, 152, 153, 154 
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Joseph A. Walker 



Febiruary 29, 1996 



Timothy S. Westby 
Conley^ Rose & Tayon 



VIA rACfllMILB OKLY 
713/238-8008 



Texas Commerce Tower 
6000 Travis, Suite 1850 
Houston, Texas 77002-2912 



RB: SXEGS industries v. CLARK 
our File No. 1532*'9 



Deeir Mr. Westby; 

The purpose of this letter is to respond to your letter of February 
22, 1996- You are raising several issues- 
First^ you have, finally, specifically designated exhibits and 
deposition testimony that you wish to have reiaoved from the 
Confidential designation. Obviously, if information is removed 
from the Confidential designation, you can do with it as you wish. 

Second, notwithstanding whether or not infoznaation is maintained as 
Confidential, you wish to disclose it to the USPTO, Presumably, 
this is a request to include the USPTO within the group of persons 
referenced in paragraph 3 of the Agreed Protective Order. 

As for the Cindy Otto deposition transcript and documents, I agree 
with you that Exhibit 115 is not a document that Balboa can la3>el 
confidential. Therefore, Balboa has no opinion on whether this 
document should or should not remain Confidential. 

Exhibits 160 and 161 are, and shall remain. Confidential for the 
purposes of this action. The information relates to proprietary 
products sold by Balboa* The documents do not appear to be covered 
by paragraphs 15(a) or 15(c) of the Agreed Protective Order* 
Therefore, the designation of Confidential shall remain. 

Exhibit No- 164 is dated 1/XJB6 between Balboa and Sundance. This 
was the Balboa-Sundance sales Agreement, It has never been part of 
the public domain. Therefore, it does not appear to be an 
exception contained in paragraphs 15(a) or 15(c) of the Agreed 
Protective Order. Balboa, therefore, continues to designate this 
dociiment as Confidential for the purposes of this action. 
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You wish to remove the Confidential designation from numerous pages 
contained within the transcript of the deposition of Ms. Otto. 
First, let me remind you that in paragraph 6 of the "Stipulated 
Amendment to Agreed Protective Order ^ entered May 2, 1995", Siege 
Industries, Inc. and its attorneys agreed that all testimony and 
documents produced by Balboa in the action pursuant to subpoena 
shall be designated and treated as "Confidential"- Obviously, the 
material contained at page 6, lines 15 through 25, and page 7r 
lines 17 and 18^ indicating Ms* Otto^s home address, employment and 
education may or may not be available in the public domain. In the 
interests of Ms, otto's privacy, unless you can show that you can 
obtain this information by means other than the deposition of Ms* 
Otto, the Confidential designation should not be removed from that 
testimony. However, I will await your proof* if your proof is 
adequate, we will remove the Confidential designation to which you 
have previously stipulated. 

The remaining testimony of Ms. Otto relates to her participation in 
the research, design, development, production and sale of 
proprietary products belonging to Balboa. Her knowledge does not 
fit within the exceptions contained in paragraphs 15(a) or 15(c). 
Therefore, Balboa continues to maintain that her testimony shall 
remain Confidential for the purposes of this action. 

Turning to the Allan Pinkul deposition transcript and documents > I 
am in agreement with you that No* 140 should not be designated 
Confidential. It is the subpoena that was served on Mr. Pinkul to 
appear at his deposition and it appears to qualify as an exception 
under paragraph 15(a) (iii). 

Documents numbered 142, 145, 146, 147, 148, 152 and 154 shall 
remain Confidential. These documents were created by Balboa for 
the research, design, development, production and sale of a 
proprietary product. The documents do not appear to fall within 
the exception set forth in paragraphs 15(a) or 14(c) of the 
Protective Order and therefore shall remain Confidential for the 
purposes of this action* 

Document No. 153 is a report that Balboa had prepared for it by an 
outside engineer for the prurpose of complying with FCC 
requirements. The information was filed with the FCC. Balboa will 
remove its Confidential designation if you can show that the 
document fits within the exception designated in paragraph 
15(a), (iv). In other words, if Siege Industries, Inc. could have 
obtained this report from the FCC, then the document would not be 
confidential for the purposes of this action. If Siege Industries, 
Inc. could not obtain this document at any other place, other than 
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directly from Balboa or the rCCi only with Balboa's permission, 
then Balboa will itiaintain the document as Confidential for the 
purposes of this action since the document does not fit within the 
exceptions of paragraphs 15(a) and 15(c). 

Concerning the deposition testimony of Allan PinJcul^ I have the 
same observation as I did about the Ms. otto deposition. First of 
all, the information that you wish to have Confidential designation 
removed from at page 8, line 16 to page 11, line 25, is information 
that you have stipulated shall remain Confidential, However, if 
you can show that this information is in the public domain or you 
could have obtained it from some other source, then paragraph 
15(a) (iv) would apply and Balboa will agree to have the 
Confidential designation removed. However, in the interest of 
maintaining Mr, Pinkul's privacy, unless you show that you could 
have obtained this information elsewhere, Balboa wjlII continue to 
maintain the Confidential designation for the purposes of this 
action* 

As to the remaining sections of deposition testimony of Mr. Pinkul, 
from which you wish to have the Confidential designation removed, 
Balboa will not remove the Confidential designation- Mr, Pinkul's 
testimony concerns the research, design, development, production 
and marketing of proprietary products of Balboa Instruments. 
Therefore^ it does not appear to fall within the exceptions set 
forth in paragraphs 15(a) or 15(c) and Balboa will continue to 
maintain the confidential designation for the purposes of this 



Your request to send Confidential information to the USPTO is 
rejected. I see no provision in paragraph 3 of the Agreed 
Protective Order to add the USPTO to the list of people to whom 
Confidential information can be disclosed. 

I also remind you of the contents of paragraph 4 of that Order 
which state: 



"Confidential documents and information may be 
used in accordance with the terms of this 
Order solely for the limited purpose of 
preparing for and conducting the trial of this 
lawsuit . " (emphasis added) 



Balboa's representatives appeared pursuant to subpoena to provide 
information solely for the purpose of preparing for and conducting 



action • 
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a trial in this lawsuit. These representative did not appear, and 
did not agree, to have their testinony or documentation produced to 
the USPTO, which is not a party to the action, and which does not 
appear to be a party disclosed in paragraph 3 of the Agreed 
Protective Order. 

Additionally, it is to be noted that, due to the Protective Order, 
siege is under no obligation, despite being subject to a duty of 
disclosure under 37 C.P.R. 1.56(a), to successfully file the 
confidential materials and testimony of Balboa with the USPTO. on 
the contrary. Siege's duty would be fulfilled if they merely 
informed the USPTO that such information exists and that it is 
covered by a protective order, see Ball gorp. v. Xidex Corp., 967 
P. 2d 1440 (10th Cir. 1992) and Phllio Morris. Inc. v. Broyn & 
Williamson Tobacco . 641 F.Supp. 1438 (M.D.Ga. 1986). 

Finally, if and when the lawsuit is finally concluded, all 
Confidential documents shall be returned to Balboa. You, on behalf 
of your client, may choose to raise the issue of submitting 
Balboa's Confidential information to the USPTO at that time. 
However, until this lawsuit is over, it is Balboa's contention that 
its confidential information shall remain Confidential and shall 
not be disclosed other than as set forth in the Agreed Protective 
Order . 

1 trust this will resolve this issue until the conclusion of the 
lawsuit. If you have any questions in the meantime, please contact 
me at your convenience. 



Very truly yours. 




JAW/dla 



cc: Robert Curfiss (via facsimile) 
John Hanley (via facsimile) 
Client (via facsimile) 
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March 12, 1996 

Mr, Joe Walker, Esq. 
The Walker Law Firm 
1301 Dove Street, Suite 450 
Newport Beach, California 92650 

Re: Siege Industries, Inc. v. Clark Manufacturing, Inc, et al 
Civil Action No. H-94-3180 (S.D. Tex.) 



AUSTIN orricE 

BANK ONp TOWER 
221 WEST SIXTH STREET, SUITE I7IO 
AUSTIN. TEXAS 76701-3403 

ISI2) 70e-523S 
FACSIMILE ISIZ) 70S-5Z38 

Direct Dial No. 
(713) 238-8030 



VIA TELECOPY 
714-752-0439 



Dear Mr. Walker: 

We are in receipt of your correspondence of February 29, 1996 refusing to allow Siege 
Industries, Inc. to bring to the attention of the U.S. Patent and Trademark Office information in 
the possession of your cUent, Balboa, Inc., relating to the Balboa 700 Series spa control. Siege 
Industries, Inc. has applications pending before the U.S. Patent and Trademark Office which relate 
to U.S. Patent No. 5,361,215, the patent-in-suit in the above-referenced litigation. The defendant, 
Clark Manufacturing, Inc. , has alleged in that litigation that the Balboa 700 Series is prior art. The 
position taken by Balboa in your correspondence of February 29 precludes our bringing to the 
attention of the U.S. Patent and Trademark Office the deposition testimony and related exhibits 
concerning the research, design, development, production, and sale by Balboa of the Balboa 700 
Series spa control to allow the Examiner at the U.S. Patent and Trademark Office to consider 
whether the Balboa 700 Series is prior art and, if so, to consider the teachings of the Balboa 700 
Series with respect to the patentability of the claims in those applications. 

We do not know what Balboa's position is regarding the early design efforts on the Balboa 
700 Series but apparently, Balboa does not want us to disclose these efforts and selected documents 
to the U.S. Patent and Trademark Office. If this is incorrect, please advise. We would like to give 
this information to the U.S. Patent and Trademark Office so that all art can be considered. It is 
in the best interests of Balboa, as a manufacturer of spa controls, to have all prior art considered 
by the U.S. Patent and Trademark Office in determining patentability. Balboa, however, is 
effectively preventing the U.S. Patent and Trademark Office from considering the Balboa 700 
Series by claiming the information is confidential and protected from disclosure by the Protective 
Order. 

At a minimum, please advise us on Balboa's position as to whether the Balboa 700 Series 
is prior art to the '215 patent? In addition, is it Balboa's position that the information set forth in 
the deposition transcripts and exhibits has been maintained confidential and, therefore, has never 
been accessible to the public? 



March 12, 1996 
Page 2 



By Balboa's refusal to allow us to submit this information to the U,S. Patent and 
Trademark Office, we will have no alternative but to represent to the U.S. Patent and Trademark 
Office that Balboa has refused to allow us to submit this information for its consideration in 
V determining the patentability of the claims in these pending applications. Please advise us on your 
position on this matter prior to March 18, 1996. 



Sincerely, 




Timothy S. Westby 



TSW/mac 

k:\siege\00100\ltr\walker.008 
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Timothy S. Westby VIA FACSIMILE 0HL3t 

Conley, Rose & Tayon 713/238-800* 
Texas Commerce Tower 
6000 Travis, Suite 1850 
Houston, Texas 77002-2912 

»B: 8IBGB inDOSTIklBS V. Clarx 

Yomr letter of March 18, 199g 
Our File Mo* 1532-9 



Dear Hr, Westby: 

First of all, since I presume you are well schooled in the area of 
patent lav, you have to know that my client has no idea about the 
applications pending before the U* S« Patent and Tradenark office 
vhich relate to D.S. Patent No, 5,361,215* Thus, my client has no 
independent ability to evaluate your client *s necessity to disclose 
information that has been marked as •'Confidential" in the above 
referenced civil action. 

The second point that you should note is that my client, Balboa 
Instruments, Inc., is making no effort to prevent disclosure of any 
information concerning the above referenced civil action* As you 
veil know, designated agents of Balboa appeared for depositions and 
produced evidence to which all parties stipulated would be covered 
by the Confidential designation set forth in the Agreed Protective 
Order. Balboa's position is, and has always been, that the 
information it disclosed pursuant to discovery is covered by the 
Confidential designation in the above referenced civil action^ 

The third point that you should note is that by your letter of 
March 12, 1996, you have indicated that there are other patent 
applications pending which "which relate to". These, ^ the 
admissions in yoiur letter, obviously have nothing to do with the 
pending civil action • As such, the information sxibject to the 
Agreed Protective order in the pending civil action is not 
something that relates to other "other applications. . -which relate 
to". Balboa considers those to be separate and distinct matters. 
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Your efforts 'to somehow twist Balboa's desire to follow the 
dictates of the Agreed Protective Order concerning discovery had 
against it in the above entitled civil action are not appreciated. 
Balboa believes that/ as of this date, it had fully complied with 
discovery requests and expects all parties to the above entitled 
civil action to cojiply with the Agreed Protective Order- Balboa, 
at present, has no control over Siege applications "which relate 
to" the 215 patent* Since the discovery in the above entitled 
action only relates to the 215 patent and not to any other pending 
applications, the Agreed Protective Order, as the law of the case, 
governs the discovery « 

Your question about prior art is directed to the wrong person. 
That question is one for Clark and/or the Court. Your question 
about public access is also mis*directed« Balboa has designated, 
per stipulation I its discovery in the above referenced civil action 
as Confidential. While the above referenced civil action is 
pending, it will maintain that stipulated designation. The 
Confidential designation is a creation of the above referenced 
civil action for the action itself. It did not exist prior to the 
action, but now exists per stipulation and will remain until the 
action concludes. 

In conclusion, Balboa* s discovery in the above entitled civil 
action shall remain subject to the Agreed Protective Order. If 
Siege wishes to use discovery from the above entitled civil action, 
that is subject to the Agreed Protective Order, in matters outside 
the above entitled civil actioAi siege must either comply with 
Agreed Protective Order or obtain a stipulation from Balboa. 

Very truly yours, 

THE WALKER LAW FIR* 

A PROFESSIONAL CORPORATION 



JOSflPH A. 
JAW/dla 




cc; Robert Curfiss (via facsimile) 
Craig Bailey (via fax) 
Client (via facsimile) 
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"THE SYSTEM" 

LIMITED WARRANTY 

S»a-Rite Industries, Inc. ("Slo-Rile") warrants to the original consumer purchaser ("Purchaser") of products 
manufactured by it that they are free from defects in moteriols or workmanship. 

If within TWENTY-FOUR (24) months from date of installation, the logic board should prove to be defective, it shall be 
repaired or replaced ot Sta-Rile $ option. If any other product sholl prove to be defective within TWELVE (1 2) months 
from dote of inslollation, it shall be repaired or replaced at Sto-Rite's option. Purchaser must pay all labor and 
shipping charges necessary to replace the product covered by this warranty. This warranty shall not apply to any 
product that has been subject to negligence, misapplication, improper installation or mointenance, or other 
circumstances beyond Sta-Rite's control. 

Requests or service under this worronty shall be mode by contacting the installing Sto-Rite dealer as soon as possible 
after the discovery of ony olleged defect. Sla-Rite will subsequently take corrective oction as promptly as reasonobly 
possible. No requests for service under this worronty will be accepted if received more than 30 days after the term of 
this warranty. 

This warranty sets forth Sto-Rite's sole obligation ond purchaser's exclusive remedy for defective products. 
STA-RITE SHALL NOT BE LIABLE FOR ANY CONSEOUENTIAL. INCIDENTAL OR CONTINGENT DAMAGES 
WHATSOEVER. 

THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN UEU OF ALL OTHER EXPRESS WARRANTIES, IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. SHALL NOT EXTEND BEYOND THE 
DURATION OF THE APPLICABLE EXPRESS WARRANTIES PROVIDED HEREIN, 

Some states do not allow the exclusion or limitation of incideolal or consequential damages or limitations on how long 
on implied warranty lasts, so the above limitations or exclusion may not opply to you. This warranty gives you specific 
legal rights ond you may also have other rights which vary from state to state. 
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7. TYPiAl INSTALLATIOlf diagram 
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installatiSn of thermos At thermowell 

in suction piping 

(USE MIO-BRANCH METHOD WHENEVER POSSIBLE. 
THIS WILL MINIMIZE EROSION OF THERMOWELL IN WATER STREAM). 

iMDOfiTANT. BE SURE TO INSULATE TEE AND ALL PIPING WITHIN APPROXIMATELY 12" OF TEE TO 

mmm^^^^ heat loss can cause excessive heater cycling. 

no MOT install tee SUCH THAT MIDDLE BRANCH POINTS ABOVE HORIZONTAL. THIS COULD 
ALLOW SENSING bSw TO ^ SURROUNDED BY AIR, CAUSING INACURATE SENSING. 



MID-BRANCH METHOD 



FIGURE 4 



SUCTION PIPING 




SUCTION PIPING 



HORIZONTAL 



COUPLING 



V/i" PIPE (SUPPLIED WITH UNIT) 



TO THERMOSTAT 



CAPILLARY TUBE 



FIGURE 5 



END BRANCH METHOD 

SUCTION PIPING 



SUCTION 
PIPING 




TO THERMOSTAT 



CAPILLARY TUBE 



FIGURE 6 



THERMOWELL 



THERMOWELL INSTALLATION EXPLODED VIEW 

. 1/2" MINIMUM^ 



1 Va" TO W 
FPT REDUCER 

i 



PLASTIC 
COMPRESSION 
FITTING BODY 



YELLOW 
4G 



THERMOWEL; 
CAPILLLAR' 
TUB 




TEE OR COUPLING 



APPLY TEFLON TAPE 
OR PLASTO-JOINT 
STIK TO THREADS 



NEOPRENE 
BOOT 
(SPLIT) 



PLASTIC 
FITTING 
NUT 
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10. AIR BLOWER Pif ING 

IT IS ESSENTIAL THAT THE AIR BLOWER PIPING BE AS FOLLOWS: 

THE PIPE DIAMETER MUST NEVER BE LESS THAN 2". Use of smoller piping will void the blower warranty severely 
r^^^JllVJ^o.^^^^ excessive blower motor Sea, build-op. This condition would result .n severely shortened 

service life of the blower and premature burn-out of the motor. 

THE BLOWER RETURN PIPING MUST HAVE A "HARTFORD LOOP" CONSTRUCTED which will extend a 
THE BLOWER •**^"^'^.rj!^ 1.^5! ;„ ,he spa/hot tub. This will prevent water from surging through 

people in the woter. and would couie damage to the blower. 

Ai BiDB I BwrTM OF THE AIR RETURN LINE SHOULD NOT EXCEED 25 FT. Longer pipe runs will increase 

spo/hot tub. . 

CAUTION. IF THE AIR BLOWER PIPE JOINTS ARE CEMENTED TOGETHER. THE GLUE JOINTS MUST CURE FOR AT 
f EA Jt??HOURS PRI^^^^ TURNING ON THE BLOWER. Fume, from the glue could be contained m the piping 
anSlIe fume° cfe higi^larob^^ Electrical sporks from the blower motor could ignite the fumes, if they ore not 
allowed to escape during the cure time. 

It i, recommended .hot the oir piping not be cemented into the 2" discharge port on the blower, to allow easier service 
or replocement. A self-tapping screw is odequote to secure this connection. 

CAUTION 

e. e/.Tni/-Ai CAPCTY IN SPAS/HOT TUBS EQUIPPED WITH AIR BLOWERS, IT IS 

TO ASSURE ELECTRICAL SAFETY IN SPAS/H^ CHANNELS" WITH NUMEROUS 

" F BY BATHtRS. THIS Will. CAUSt StRIOUS SHOCK HAZARD POTtNTIAL. 

n. CIRCUIT REQUIREMENTS 

"THE SYSTEM U 0" in,o ,.„p.od. on = JO omp. H 5 vol. ,,o.nded ^••'^i' ;;;,"^;VcOMAti5D 

^S'oC°K%RO« ^S'rO^S « f=t""d rS7r» .5 vol. no. ,v=nob„. DO NOT USE 

EXTENSION OR DROP CORD. 

CONTACT WITH WATER. 

1 2. REMOTE PANEL AND THERMOWELL 

INSTALLATION 

,n>,o» ,.^o,. p,n,„. ,o<,.lon d....d 'V'^' 'PJ/,^/; - V^.I^Ho^""'^^^^^^^^^^^ 

secured to the mounting lurface. 

install thermowell in suction piping as shown in Figure 4 as =!°-,;°:»^;^;R:/':«'Jr!;rel°et^^^^^^^^ 

occurote sensing of spa/hot tub water temperature and will allow .^'-^^ J.^' * J^*, be sure tee points 

down and heater start-up to maintain ^^^P^l^^X^^^^^^^^ temper'ature 

, ;:ntv;ftr.i:dt.^dry.^K^^ 

^ TO install t^rmowell i^^^^^^^^^^^^ 

reducer. Then, slip plastic fitting nut, yellow ring unu H ^„„;n^^ *^u^ v^uhout having to slip over thermowell. 

"«^.^rb;"K".^?» 

Thermowell is now instoUed. 
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CONTROL BOX EXPLODED VIEW 




CONTROL BOX REPAIR PARTS LIST 



Koy 
No. 


Part 
Description 


No. 
Used 


Part 

Number 


1 


Groond Fault Interrupter 


1 


U17-716A 


7 


Cover 


2 


WC3-46P 


3 


Screw - »6..32 x 'h" Lg. 


2 


U30-402C 


4 


Control Box Shell 




WCn7.93B 


5 


Ground Bar 




U17-717 


6 


Screw - US • 32 X Vi" Ig. 




U30-U3SS 


7 


Nut . ffS - 32 




U36-52SS 


8 


Lockwosher • 




U43-23SS 


9 


Connector 




wcn7ooo 


^ 9A 


Connector 




WCn7-103 


^ 9B 


Heoter Cord 




WC17-108 


10 


Screw . »10 X Lg. 




U30-842 


n 


Connector 




wcn7.to2 



Key 
No. 



12 

13 

13A 

U 

15 

16 

17 

17A 

18 

19 

20 

21 

22 



Part 
Description 



No. 
Used 



Cord L Plug Assembly 
Logic Boord 

Wire Horncss w/Heoter Cord 
Remote Panel 
Compression Fitting 
Connector 
Connector 
Flow Switch Cord 
Fuse- AGC- 0.10 Amp - 250 Volt 

Screw . #10 X Lg. 
Connector » 
Cover - Control Box 
Locknut 



Part 

Number 



U17-715 
WC 17-96 
WC17-109 
WC 17-95 
wen 7-95 
WC 117-97 
WCl 17-10^ 
WC17-107 
U17-723 
U30-842 
WC1 17-98 
WC17-94B 
U30-112C 
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INSTALLATION AND OPERATIQAl MANUAL 
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ST-1100 CONTROL CENTER 




TABLE OF CONTENTS 

1.0 DESCRIPTION • ^ 

VI Control Panel (Faceplate) ^ 

1 .2 Equipment Board (Logic Board) • ^ 

1.3 Internal Electrical Schematic ^ 

2.0 INSTALLATION ^ 

2.1 Control Panel and Temperature Sensor 3 

2.1.1 Spa Lip Installation ^ 

2.1.2 Redwood Deck Installation ^ 
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1. 
2. 
3. 
4. 



LOW VOLTAGE TEST 

Turn off all power at breakers.'^^ - ^ . i ^ ^ 

Remove equipment board can cover and remove all 6 spa control low voltage wires on the right side of the equipment board 
Turn ON main power. CAUTION - LEFT HAND SIDE OF EQUIPMENT BOARD WILL NOW BE LIVE. 
Using jumper wire on right side of board (DC side) 
A. Jump RED TERMINAL to BLACK TERMINAL. 
Pump (Jets) should turn ON. 
Jump RED TERMINAL to BLUE TERMINAL 
Blower should turn ON. 

Jump RED TERMINAL to BLACK TERMINAL and to WHITE TERMINAL 



B 



C. 



Pump should turn ON and heater should FIRE. If heater does not fire^Jurn oM^ breakejs.^remov^^^^^ 
HEATER terminals 
ON and heater should 



torm n rand" t;:.;nog^ Turn on breakers and Jump RED terminal to BLACK terminal - p^^^^^^^^ 

.sealer should FIRE. II heater doesn't lire the problem Is In the heater or in the wirlnfl from the heater to the HEATER 

terminals. If healer fires, return Equipment Board to RAMCO for repair. 
If all the tests in Step 4 are positive, the problem is in the low voltage wire or the CONTROL PANEL. 
Check all the following: 

Section 2.1 (Figure 8), page 4. ^ 

Th«rmri^tai switch filled with water— heater or READY light wont turn Or P. ^ , . i.. ^ 
irj sS UrhaVS for 15 minutes to drile water out of switch. Determine reason for water backing up behmd 
Control Panel and correct problem. REVIEW Section 2.1. Seal down faceplate with clear silicone sealanL ^ . .^^ 
Sbutron swUch^ filled with water because seals were damaged on back of switches and correct drainage was not provided 
for back of faceplate. Send Control Panel to Ramco for repair and provide positive drain per Section Z.i 



2. 



4. 



4.0 



IN HOUSE REMOTE CONTROL 



ACCESSORIES 

IN HOUSE PANEL 



Pump switch controls pump. "Ready** light illuminates 
when spa reaches desired temperature. Spa-Temp 
switch deactivates spa-side controls and keeps heater 
OFF. Can be used with or without time clock. 
IN-HOUSE PANEL: Brushed stainless steel. 
INPUT POWER: 115 Volt or 230 VolL 
IN-HOUSE VOLTAGE: 6 Volt D.C. 

(no conduit required). 
INSTALLATION HARDWARE INCLUDED: Sheet 

rock box to mount In-house control. 30 feet 
6 conductor cable, wire nuts, hardware. 

















COMTROt, CINTIR 




e 


^ ■ ® % 


9 














1/ 








\ 





For single speed pump system — ORDER ST-1150A 

For 2 speed pumps and 2 pump systems — ORDER ST- 1 150 



PUMP SWITCH 
Turns ON your system 
powflr. turning ON 
orcuiatTOn/liitrsUon 
pump. 



\ 

READY LIGHT 
Turns ON 
wnsn Spa 
has raacnvd 
datired tamparature. 



SPA-TEMP DISABLE SWITCH 
Turns ON youf ai-tna-Spa 
Control Cantar. 

With switcn OFF: 

• Haaiar win always stay OFF. 

• Jats and Btowar cannot b« turr*od ON. 



HOW TO USE YOUR IN-HOUSE REMOTE CONTROL 



PUMP 


SWITCH 


SPA-TEMP 


SWITCH 


WHAT HAPPENS 




OFF 




OFF 


• Filtration pump OFF 

• Time cl.ock turns filtration pump ON and OFF. 

• Heater." Jets & Blower remain OFF 
(ai-Spa Control Center inactivated) 




ON 




OFF 


• Filtration pump ON. 

• Heater. Jets. Blower remain OFF 
(al-Spa Control Center inactivated) 




ON 


«) 


ON 


• Turns ON entire Spa System. 

• Filtration pump ON 

• Heater— ON 

• At Spa Control Center activated 

• Ready Light ON when Spa reaches desired temperature. 




OFF 


«• 


ON 


• Everthing OFF unUI time clock turns 
system ON— then entire system turns ON 
and comes up to temperature reedy for use. 
1 • Makes use of lime dock programming. 



FREEZE PROTECTION a^ST-800 

Reads water temperature in piumbiri^ 
ON pump when freezing is sensed. Completely passive — 
draws no power during stand-by. Only operates system 
when needed for short periods of time. 



PAGE n 
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2.4 BLOWER WIRING 
Line power must be provicJed to ST-i 
wired from separate breaker as showi 



# 



terminals labeled LINE 3 and LINE 4 or biov^^i 
wired with )umper wires Irom LINE 1 and LIN Wif 



ill not function. LINE 3 and LINE 4 can be 
codes permit. 



PANtl. 1 IIS V UWg.» 



FIGURE 19 - Wiring Blower 



F0« nSV BLOWER. 

use uNe 3 - BLOweR a circuit only 

AND PROVloe NEUTRAL TO SLOWER. 




U» TQ aO 

lao « OA ( 19 V 



rife tw^oSpA^TErP^'HEATER" terminals are Internally connected to a small relay - when heat is needed, the relay closes, thus 
connecting the two "HEATER" terminals. 

The internal "HEATER" terminals relay Is limited to switching 25 VA and MUST NOT be wired in a manner requiring the relay to 
switch excessive power. 

The relay Is more than adequate to control gas millivolt systems, electronic pllotless gas systems, and electric heater contactors 
(power relays). 

2.5.1 GAS MILLIVOLT HEATERS ' ..ucatcq- 

Gas millivolt systems consist of a Thermocouple - Pressure Switch - Thermostat - Gas Valve drcu.t S^^^^^ 

terminals connect in SERIES anywhere in the circuit. If heater has OFF/ON switch, connection can be made In series with this switch. 

CAUTION: Do not bypass or disable heater pressure switch 
OR FIRE MAY RESULT. 



IM lt«Mf 



Mf Iff t TttKtlHAl 




To SPA-TEMP 
"HEATER'^ 
TERMINALS 



TYPICAL HEAT 




»l)tO>l SWITCH 



(BEFORE) 



SPA-TEMP HOOKUP 
(AFTER) ' 



NOTE: USE 18 gauge or heavier wire for heater wiring. 



FIGURE 20 -Wiring Gas Millivolt Heater 

CAUTION: Route wiring inside heater in such a manner that the 
wires cannot be melted by heater mternal 
temperatures. 



1;!!"^°:"!""^,^ »«M.,.e„.Un, 

Input. Spa-Temp will then switch the input power to the healer. 

CAUTION: Make sure yoo provide the correct lr,put power for yo^r heater If your ""'^ 

provide 230V power, you may destroy the heater controls and the Spa-Temp internal HEAitM Mciay. 



5r- noo 



TC 



eiSHMggT TP 
NtUTTVi. FORI 13V 



FIGURE 21 — Wiring Electronic Pilotless Gas Heater 



HEAT EX 
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^ LOW VOLTAGE TEST _ 

Remove JjuKrnrio'a7d%\'^^^ and remove all 6 spa control low voltage wires on me right side of the equipment board. 
Turn ON main power. CAUTION - LEFT HAND SIDE OF EQUIPMENT BOARD WIUL NOW BE UVE. 
Using lumper wire on right side of board (DC side) 

A. Jump RED TERMINAL to BLACK TERMINAL. 
Pump (Jets) should lurn ON. 

B. Jump RED TERMINAL to BLUE TERMINAL 
' «^ Blower should lurn ON. 

r Jumo RED TERMINAL to BLACK TERMINAL and to WHITE TERMINAL . « ,^ c«« 

iZl Sfouw'urn ON aid hea.er shou.d FIRE. •. healor does no. J^f •.^^^^--rm^ 

HEATER lormlnals and Mat together. Turn on breakers and Jump RED terminal to BLACK term nai purn^^^^ 

ON and heater should FIRE. If heater doesn't lire the problem Is In the heater or In the wiring Irom the heater to the HEATER 

terminals. II healer llres. return Equipment Board to RAMCO lor repair. 

II all the tests In Slep 4 are positive, the problem Is In the low voltage wire or Ihe CONTROL PANEL. 

Check all the lollowing: „ . ,„ a\ a 

lor back 01 laceplale. Send Control Panel to Ramco lor repair and provide positive drain per Section 2.1 



4.0 



IN HOUSE REMOTE CONTROL 



ACCESSORIES 

IN HOUSE PANEL 



Pump switch controls pump. -Read/* light lUumlnates 
when spa reaches desired temperature. Spa-Temp 
switch deactivates spa-side controls and keeps heater 
OFF. Can be used with or without time clock. 
IN-HOUSE PANEU Brushed stainless steel. 
INPUT POWER: 115 Volt or 230 VolL 
IN-HOUSE VOLTAGE: 6 Volt D.C. 

(no conduit required). 
INSTALLATION HARDWARE INCLUDED: Sheet 

rock box to mount In-house control. 30 (eet 
6 conductor cable, wire nuts, hardware. 



I For single speed pump system — ORDER ST-llSOA 
For 2 speed pumps and 2 pump systems — ORDER ST-1150 





CONmOi CKMTIM 




e 

1/ 


^ to 

(J ■ ® (j^ 

\ 


e 



7 



PUMP SWITCH 

Turns ON youf system 
power, lufning ON 
ctfculitton/liluarion 
pump. 



READY LIGHT 
Turns ON 
wh*n Spa 
has rcKhed 
d«sir<d l«mp«ratur«. 



SPA-TEMP DISABLE SWITCH 
Tufni ON your al-th«-Sp« 
Control C«nl*r, 

Wtih swiich OFF: 

• Hest«r wiU ilwsys sisy OFF. 

• J«ts »fMJ BlowBi cinnot b« IwrrMd ON. 



HOW TO USE YOUR IN-HOUSE REMOTE CONTROL 



PUMP SWITCH 



SPA-TEMP SWITCH 



OFF 



^ ON 



(5 0^ 



OFF 




WHAT HAPPENS 

• FMtralion pump OFF 

• Time clock turns flltrallon pump ON and OFF. 

• Heater. Jeis & Blower remain OFF 

(al-Spa Control Center inactivated) 



• Filtralion pump ON. 

• Heater. Jets, Blower remain OFF 
(at-Spe Control Center Inactivated) 



• Turns ON entire Spa System. 

• Filtration pump ON 

• Heater— ON 

• At Spa Control Center activated 

• Ready Light ON when Spa reaches desired temperature. 



• Everthing OFF until time clock turns 
system ON— then entire system turns ON 
and comes up to temperature ready lor use. 

• Makes use ol time clock programmlno- 



REEZE PROTECTION ST-800 

.teads water temperature In plunrttaUig^andturp^ 
ON pump when freezing l3 sensed. Completely passive — 
draws no power during stand-by. Only operates system 
when needed for short periods of time. 
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INSTAL1#TI0N AND OPERATIO#MANUAL 




ST-800 FREEZE PROTECTOR 



WHEN INSTALLED WITH SPA-TEMP ST-1100 CONTROL CENTER 



•FOR ONE PUMP (SINGLE SPEED) SYSTEM 
Works directly with ST-1100 Control Center with or without ST-1150A Irr-House Control. 

•FOR 2 SPEED PUMP AND 2 PUMP SYSTEMS 
Install with ST-1 1 50 In-House Control or ST-600 Electrical Interface. 



WHEN INSTALLED WITHOUT SPA-TEMP ST-1100 CONTROL CENTER 



• Install with ST-600 Electrical interlace to provide freeze protection tor any pump to 2 HP/230V. 
1 HP/1 15V. 



DESCRIPTION 



Senses actual water temperature In plumbing and turns pump ON when danger of freezing Is sensed (4(PFll 

Turns pump OFF when water temperature rises to 50^F. Pump runs only for short periods of time when needed, taking advantage of 

spa "Thermal Mass." 

The ST-800 freeze protector is designed to switch only the 6 volt D.C. Spa-Temp control signal — DO NOT CONNECT A.C. POWER 
TO THE ST-800 OR IT WILL BE DESTROYED! ^ . 

Multiple ST-SOO Freeze Protectors may be Installed in parallel in a single pump piping line to provide multiple freeze protection 
sensor points. 

READ ENTIRE INSTRUCTIONS BEFORE STARTING INSTALLATION 



INSTALLING THE SENSOR 



The sensor should be located in the plumbing area most likely to freeze. Typically this is the piping exposed to weather and near the 
spa pump. Install the sensor in a PVC Tee using the slip adaptor supplied. Tee should be on the SUCTION side of the pump as 
shown in Figure 1. 

^ TO FILTER 



c 




PVC TEtv 



D — — -L 



etNson sHOou) face, hoto- 

rOr^TAL OK DOWN TO AVOID 
AIR tNTM^nEKT AROCWD iEHiOR 



PUMP SUCTION 



sr-6oo 



FIGURE 1 — INSTALLATION OF SENSOR 
Multiple senscr^i may be installed (it desired) anywhere in the water circuit. The sensors must be wired in parallel as shown in Figure 2. 





TO b UOC 



FIGURE 2 - MULTIPLE SENSOR INSTALLATION 
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1 0 D ESC Rl PTI O N - - 

The Spa-Temp ST-noO Control Center by flamco is designed to control all spa equipment trom the comfort of your spa. The ST- 
1100 sensM the water temperature dlrecUy in your spa and maintains selected temperature to w,th.n r '/i P. Individual control 

non7 prSide r:mo.e c^^^^^^ of hydro th'erapy i-ts and bubble massage (blower, "IBead^^^^^^ 
reached the selected tempature. The ST-IIOO Control Center provides excellent performance and reliability when Installed 
according to the instructions in this manual. 

SPECIFICATIONS 

PUMPS: Single speed pump, 2 speed pump. 2 pump systems. 
Maximum size pump: 2 HP - 230 VOLTS/60 HZ 
1 HP - 115 VOLTS/eO HZ 
BLOWERS: 115 VOLT or 230 VOLT up to 20 AMPS. 

HEATERS- Gas millivolt, pilotless electronic gas. electric, demand type gas water heaters. 

"n^UT P^^^^ TirJoLT/eo HZ or 230 voll/eo HZ. Separate power input P-v^^^^^^^ (^'^wer may be on separate 

breaker). Legal white NEUTRAL required when operated on 230 VOLT/60 HZ. , , , , 

VOLTAGE AT SPA: 6 VOLTS D.C. - 100 MA MAXIMUM. Spa Control grounded. 6 VDC signal protected by 100 MA fast blow fuse. 



1.1 CONTROL PANEL (FACEPLATE) 

THERMOSTAT allows you to select desired temperature and 
maintains temperature to within 

READY LIGHT turns ON when spa reaches selected 
temperature, turns OFF when thermostat turns ON heater, 
LOW position keeps spa in the 60-70* F range for standby. 
OFF position keeps heater OFF. 
JETS button turns Jets ON and OFF. 
BLOWER button turns Blower ON and OFF. 

FIGURE 1 - Control Panel 



1.2 EQUIPMENT BOARD (LOGIC BOARD) 

HIGH VOLTAGE terminals switch and distribute power to spa 
equipment. 

LOW VOLTAGE terminals are for connection to spa-side control 
panel, optional in-house controls and optional freeze protection 
(see Accessories. Section 4.0). 

FUSE protects 6VDC power supply should a 6 VDC short circuit 
occur. 

NOTE: Fuse must be tested with continuity meter as fuse wire is 
too fine to visually determine if "blown." 
CONTROL CIRCUITRY works on 115 volts — a legal white 
"NEUTRAL" must be provided to NEUTRAL terminal. 



2 




o 






CONTROL CtNTIM 


LOW to/ 










© © 

jrra iuowt* 






OD 



MOUNTINO HOLES 



FIGURE 2 — Equipment Board 




1.3 INTERNAL ELECTRICAL SCHEMATIC 
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FIGURE 3 — Internal Electrical Schematic 
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ADDING PREEZE PEOTECTION 



Seal wire nuts with P^C 
cement or silicone 




ST-800 Freeze Protector 



ST-won 





3 




e 




GRN 


WHT\ 


BLK 


RED ^ 


(Y£U 


1 (BRN) 


1 (BLU) 


1 (ORG) 



RED and WHT (BRN ^^^^^ ST-400/1 pushbutton. 

WHT (BRN) channel just tike pushing tne ^si-wu/i h 



INSTALLATION OF EQUIPMENT CAN: 

Attach mounting strap to back 
of can using two #8 screws supplied. 
Securely attach can assembly to 
vertical surface. Route AC and DC wires 
as shown for maximum isolation. 



CAUTION: DO NOT INSTALL 
EQUIPMENT CAN WITHIN 
5 FEET OF SPA. 



MOUNT'NG^ 
STRAr 



TIME 
CLOCK K.O. 

AC 
CONDUIT 



ST-401C 
or Sr^2C 
Y 



ST-400/1 
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• HEATING WITH TiMECLCCK — You can heat up your spa in your absence by taking advan- 
tage of your limeclock programming. Turn ON//OFF button ON and set THERMOSTAT to 
desired temperature. When your timeclock turns the pump ON your spa wiil automatically 
heal, 

CAUTION: Make sure your timeclock is set to stay ON long enough to fully heat up spa 
such that HEATER is turned OFF at least 10 minutes before timeclock turns OFF. Other- 
ise heater damage can occur by shutting OFF pump when heater ts HOT. This is 



especially important with gas fired heaters. 

• TIMECLOCK FILTRATION WITHOUT HEAT — Keep ON/OFF button OFF This will de-ac:lvate 

thermostat. 
CARE AND MAINTENANCE: 

Your Control Center can be cleaned with common non-abrasive household cleaners. Flush with 
clean water aher cleaning. No other maintenance is required. 

FREEZE PROTECTION: 

If your spa is equipped with the optional Spa-Temp ST-800 FREEZE PROTECTOR, during, 
freezing weather conditions leave your ON/OFF button ON (Jets-Ught-Blower OFF) and set 
THERMOSTAT to LOW or hotter. This will ensure that heat will be added to your spaAvhen 
ST-800 turns ON your pump. 

OPTIONAL IN-HOUSE CONTROL 

ST-1200/4 IH 



— 1 



□ 



Pumo 
ON/OFF 



"Ready" 



Thermostat 
ON/OFF 



Provides in-house convenience in a handsome, compact 2Va X 3V2 inch control panel. Easily 
installed into any wall, nightstand, headboard, etc. 
The ST-1200/4 IH allows you to: 

• Heat up spa and see when it is ready — only go outside to USE your spa. 

• Programs spa to heat up/with timeclock - spa can be ready when you come home from 
work. 

• Program spa to automatically add heat in freezing conditions. 

• Turn on pump without heat for fast spa cleanup. 

• fvlonitor spa use — lights inside house will illuminate when spa-side panel is turned ON. 

1 1986 RAMCO MFG., JNC 

Part NO. 5012-200 2 REV 0 ManutactureO 4 pnnt^ - USA 

(^EIEIIS RAMCO MFG., INC. - 1086 N. 11th Street. San Jose. CA 95112 (408) 998-4500 
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OPERATION 



The ST-800 Freeze Sensor, wnen wired correctly, turns ON the circulation purrp wnen 40-F water is sensed in the spa plumbing. In 
.iPv^rP cold wftather . treeze damage can occur even with the spa pump ON If the spa water temperature is allowed to drop near 
Ireezing. To prevent this, your heater should be programmed to "tire" when the ST-800 Freeze Sensor turns ON the pump as tollows 
only required for severe cold weather): ( 
SYSTEMS WITHOUT SPA-TEMP IN-HOUSE CONTROLS - keep main heater switch ON and make sure heater thermostat or Spa- 
Temp thermostat is set to LOW or hotter. ^ 
SYSTEMS WITH SPA-TEMP IN-HOUSE CONTROLS - set Spa-Temp thermostat to LOW or hotter and keep in-house Spa-Temp 

switch ON. , ■ — • — 



TOTAL SYSTEM FREEZE PROTECTION 
FOR SEVERE COLD WEATHER 

In severe cold weather, freeze damage can also occur in the blower piping, and in the jet pump of a 2 pump spa system. To 
accomplish total freeze protection of all pumps and blower, the ST-llOO Control Center and the ST-1150 In-House Cont^o'» 



instructions and according to Figure 5 of these instructions. 

Program System For Total Freeze Protection As Follows: 

1. Turn ON Pump Switch and Spa-Temp switch at In-House control panel. 

2. Turn ON Jet BuHon and Blower Button at spa. Turn temperature to LOW or 
hotter. 

3. Turn OFF Pump Switch in house, leave Spa-Temp Switch ON. st.i iso in-mouse remote control 
When programmed in this manner, the ST-SOO Freeze Sensor will turn ON your circulation pump. Jet pumj) (it 2 pump system), 
heater and blower for short periods of Ume when danger of freezing is sensed. 

NOTE: If your system uses a time clock, the pumps, heater and blower will also turn ON when your time clock turns 01'. 









e 
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e 
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WARRANTY 



li 



RAMCO MANUFACTURING. INC. warrants to the original ov/ner its SPA-TEIvlP ST-800 to be 
free from defects in material and workmanship for a period of 1 year from the date of purchase. 

If found defective, return prepaid with proof of purchase to: Customer Service 

RAMCO MFG., INC. 
1086 North 11th Street 
San Jose, CA 95112 

The unit will be repaired or replaced at RAMCO's option. 

Field Service Labor is specifically excluded from the terms of this warranty. 

Except as set forth above, there shall be no other guarantee, warranty, or liability either 
expressed, implied or oral or statutory and in no event shall RAMCO MFG.. INC.. its agents or 
employees, be liable for injury or damage to any person or property whatsoever, or for any 
special, indirect, contingent, secondary or consequential damage of any nature however so 
arising. 

fc,' Your specific legal rights under the limited warranty may vary from State to State. 




RAMCO MFG . INC. 



All 



RAMCO MFG INC 1086 Nonh 1 im Streei. San Jose. Caiil. 95 112 (408) 998-4500 
MIg. and Pfinted in USA O 1982 RAMCO MFG.. INC. 
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TWO SPEED PUMP 
TIMECLOCK CONTROLLED LOW SPEED 
BUTTON CONTROLLED HIGH SPEED (BYPASSES TIM ECLOC K) 




>- Pickup LI clock motor wire 
or clock will stop when bypassed. 



For 120 vdt pump use 120 volt 
timeclock and substitute neutral 
for line 2. Max load 1 HP. 
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INSTALLATION OF EQUIPMUT CAN: 

Attach mounting strap to back 
of can using two #8 screws supplied. 
Securely attach can assembly to 
vertical surface. Route AC and DC wiras 
-.hown lor maximum isolation. 



CAUTION: DO NOT INSTALL 
EQUIPMENT CAN WITHIN 
5 FEET OF SPA. 



MOUNTINGJ^ 
, STRAP 




CLOCK KO, 



CONDUIT 



j\e\ wUi the respective 
DC control terminals. 




CHANNEL 

WHITE (BRN) 
BLACK (BLU) 



CONNECT ST^O 
Between RED ana ov^ 



sr-800 Freeze Protector 



BLACK (BLU) pushing 
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SPECIAL FREEZE PROTECTION INSTRUCTIONS: 

. -M sr-1200/4 ON/OFF button can be used to select HEfl-or NO HEAT when used with 

* Jvkoo Freeze Protector: ^ . ^, 

ON/OFF . ON: SWOO Freeze Protector will turn ON pump and heater. Set ST.1200/4 ther- 
mostat tc LOW or higher. 

ON/OFF . OFF: Heater inactivated - SMOO Freeze Protector will only turn ON pump. ' 
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For a reliable installation, the sensor^R splices must be waterproofed as shown in 



5TMP / TWiaTTOeCTMWl 



POLO OVCA iNftUl-KnON 



c 




IfiSTAU. Wlf^^ MUT 
FIGURE 3 — WATERPROOFING 6 VOC WIRE SPLICES 




DIP tti PUC CCMCNT 



WIRING THE SENSOR 



ALL WIRING MUST BE IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE AND/OR LOCAL CODES. 
Use 22 gage or heavier wire for all sensor wiring. 

SINGLE SPEED PUMP WITH ST-1100 CONTROL CENTER 

Connect ST-800 leads to RED terminal and BLACK terminal on the D.C. side of the ST-1 100 equipment board as shown in Figure 4. 
Works with or without ST-1 150A In-House Control. 




FIGURE 4 — WIRING TO ONE PUMP SINGLE SPEED SYSTEM 
WITH ST-nOO CONTROL CENTER 



TWO SPEED PUMP OR TWO PUMP SYSTEMS WITH ST-1100 CONTROL CENTER 

NOTE: Requires the use of the ST-1150 In-House Remote Control, or ST-SOO Interlace to bypass time clock. 



WITH ST-1150 IN-HOUSE REMOTE CONTROL 

Connect the ST-800 leads to the two "REMOTE" 6VDC terminals in the ST-900 Time Clock Bypass (the ST-QOO is part of the ST-1 1 50 
Remote Control Package) 



If 



WATERPROOFtO 
WiRt NUTS 




use 12 OA 

MtAVlER WlRt 



FIGURE 5 - WIRING TO 2 SPEED PUMP OR 2 PUMP SYSTEM WITH STOIOO CONTROL CENTER 
AND ST-n50 IN-HOUSE CONTROLS. 
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WITH ST*SOO ELECTRICAL INTERFACE 

Connect the ST.800 leads to the two terminals labeled "SPA.TEMP" as shown in Figure 6. Wire ST-600 as shown to "bypass" time 
Clock. 




II «^ Ol^ HCAVttK Wll^C 



1 



■ WW(t HOT* 



TIMC CLOCK 



TO sr*itoo 

UMC I 



FIGURE 6 — WIRING TO 2 SPEED PUMP OR 2 PUMP SYSTEM WITH ST-IIOO CONTROL CENTER 
AND ST-600 ELECTRICAL INTERFACE. 

When wired as shown, the ST-800 will bypass time clock when danger of freezing Is sensed, turning on circulation pump. 



CAUTION 

USE COLOR CODED WIRE FOR TIfwIE CLOCK BYPASS WIRING (LINE 1 — LOAD 1 » RED. LINE 2 — LOAD 2 
• BLACK). WIRE EXACTLY AS SHOWN. IF WIRES ARE CROSSED ANYWHERE. A DIRECT SHORT MAY 
OCCUR, DESTROYING THE ST-600 ELECTRICAL INTERFACE. 



PUMPS WITHOUT ST-1100 CONTROL CENTER 

install with an ST-600 Electrical Interface, wiring as shown in Figure 7. The freeze protection A.C. circuit will then be in parallel with 
the existing A.C. power input circuit to the pump. 




Ill y 



rtGURE 7 — WIRING PUMP WITHOUT ST-1100 CONTROL CENTER 



CAUTION 

USE COLOR CODED WIRE (RED=LINE 1 — LOAD 1, BLACK = LiNE 2 — LOAD 2) AND WIRE EXACTLY AS 
SHOWN. IF RED AND BLACK WIRES ARE SWITCHED ANYWHERE, A DIRFCT 220V SHORT WILL OCCUR 
WHEN PUMP AND FREEZE PROTECTION ARE BOTH ON. THIS WILL DESTROY THE ST.600 ELECTRICAL 
INTERFACE. 



TESTING 



J 

..e freeze protection circuit may be tested by either of the following methods: 

1. Submerse ST-800 Freeze Sensor in ice water until freeze protection circuit turns ON. The ST-800 Sensor will activate the freere 
protection circuit at a minimum 40®F and will de-actlvate circuit at a maximum 50°F, 

2. Jumper the two ST-800 Sensor lead wires together, activating the freeze protection circuit 

Note: This method does not test the sensor thermal switch. 012265 
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INSTALLATION OF EQUIPMENT CANS: 

Attach mounting straps to l>»ck of cans using two 18 screws supplied. Securery»»t»ch 
cans to vertical surtace. Route AC and DC wires as shown lor maitmum isolation. 
Right side SW02C^ 
Len side SM02C 



MOUHriNG ^ 
STRAP— ■"'^ 




CAUTION: DO MOT INSTALL 
EQUIPMENT CANS WITHIN 
i FEET OF SPA. 



EQUIPMENT WIRING: 

The leltside SW02C WMfTE CHANNEL is usMl kx hwief hookup. Three mslallations are 
Shown - rriWvolt gas. eiectronic gas. and elMtric • 6KW and 12KW. Select the correct ww«g 
diagram lor your healer and wire according. Next, seled lh» correct pump wim»g d»J»n* 
(Single or two speed) and wire according*y. This win complete you insiaiUiion oj the 
SIDE ST^OZC Wiro WGHT SIDE ST402C tor LigN (BROWN CHANNEL) and Slower (BLUE 
CHANNEL) per B*0wer and LigH diagram to comptete entira installation. 



GAS MILUVOLT HEATERS 



1. Connma St402C Ivrnwiats IN SEf^lES 
«Mih m* h*ai*r comidI c*Cu4 O Sh^wn. 
ui«ig 18 gaug* or hmm^ wwa- 

3. Aoul* MVl msiM hmr 4MMr Irom 
nunm Of poi*nh«l rioi mmat o* maHunc- 
ion m«v fVMli. 

a Turn UP HtMVf Ih^rtfitmu to in* m«i. 

tmtnof Sp*J*mo ST.120QM ThwrnioaiM 
wii evnf<$ t*»t ttrnp^faiv* UP 

TO <n« tmm) of ir>« mwmoMsi. 
and W>tt NOT 9^na9 m* h*««r 
(hvrmoMa). 



Lttl Sk>« ST^03C 
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CAUrtOM: DO »*0T BVMkSS OM OfSAOLl THE 
MCATCN PnCSSUMC SWOCM OM TH^MOtTAT 
on OAUACC tf IRH MAY OCCUW. 
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ELECTRIC HEATERS 
240V — SKW and 12KW 



CAUTION: DO NOT ROUTE MAIN HEATER LINE POWER THROUGH 
ST-402C TERMINALS OR YOU MAY DAMAGE THE ST-402C 



Un SM* ST-403C 
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Bl*Cti _ 



Ctfcwn 
B»lOrt 

ST-4oac 
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ST-403C 
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1. CwMci SM02C on*y 



2. UP H««IM TtWTIMM 

to ffw mukmum Ommm a «pft 
T>wS^l20QM 



7D VM MtW« «t VWhMMT 

DMrmoMai. and mu 



TWO SPEED PUMP 
TIMECLOCK CONTROLLED LOW SPEED 
BUTTON CONTROLLED HIGH SPEED (BYPASSES TIME CLOCK) 
Urt 5k>* ST-402C 



el elel elel ^l^le 



NEUTRAL REOD 




oocH mcaor hop wtwn 



240 Wi SJhOMn 



I For 120 vtn pumo uM 120 vod 

Iumaciock and subtiitu* rMwual 
lor Im* 2. Max toao t HP 



CorvwO ST-eOO tw^^ irt* 
R£0 AAd BUCK ST-402C DC 
C(Mroi LinMaO ErwrffY 
mnats Tha STMOO wtf turn 
ON tna pump a» •O^ »«> 
ai so*F lusi iih* putfMig ma 
iatp«cuva 5^-1200** pu»f»- 
Dution 



SPECIAL FREEZE PROTECTION INSTRUCTIONS: 

Tho St\2Cm ONADfF txmon can bo uwd to loi^a MEAT or NO HEAT wf»n used wrth 
ST-600 Froozt Prtfocur 

ONOFF . ON: SPeOO FroM* Proi«» w* U*n OW pump and hMlK S« St»20at4 tnof- 
nmui ID LOtV or ruoTMC 

ONOFF . OFF: Ho»l«r «ocOv«od — ST-&DO Ff»oi» Proioeior wUl only lurn ON pomp. 
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GENERAL 

Operating Voltage: 26 VAC ± 3 
Maximum Load Current: 3.0 Amps per channel 
Voltage Regulators: 2 - 5.0VDC and 24.0VDC 
internal Clock Frequency: 2.097152 MHz; Crystal 
Clock Accuracy: ± .00001 % ( ± 6 minutes per year) 
Operating Temperature: -20° to +150°F 

TEMPERATURE CONTROL 

Sensor Negative temperature co-efficient thermistor 
Temperature Control Range: + 40° to 109°F 
Temperature Control Differential: ±2°F 

DISPLAY 

Type: Bright vacuum fluorescent 
Digits: 4 digits for time of day, with hyphen PM indi- 
cator, 3 for temperature readout; simultaneousiy. 



Used for programming hours for "on/off" 
functions and setting the clock. 

Used for programming minutes for "on/off" 
functions and setting the clock. 



Used for setting desired water temperature. 



Allows manual operation and the override of 
any programmed channel. 
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The Sentry 700 Series Controls: 701 and 724 



Reliable, accurate and easy to use, the Sentry 700 Series controls are the most 
advanced spa controls available. The 701 and 724 controls are very similar systems. The 
724 systems have pumps with greater horsepower and only operate on 240 volts. The 
701 systems can be operated on 120 volt (1.5 kilowatt heater) or 240 volt (6 
kilowatt heater). 

Important Spa Owner Information 

Your Sundance Spa is constructed of the highest standards and is capable of 
providing many years of trouble-free use. However, because heat retentive materials 
are utilized to insulate the spa for efficient operation, an uncovered spa surface directly 
exposed to sunlight and high temperatures for an extended period is subject to 
permanent damage. Damage caused by exposing the spa to this abuse is not covered by 
warranty. We recommend that you always keep the spa full of water when it is exposed 
to direct sunlight and that you keep the Sundance insulating cover in place at all times 
when the spa is not in use. 

Read and carefully follow the requirements for your spa s support base (found in 
the section titled, "Locating Your Sundance Spa"). 

Your Sundance spa is designed to accept the SunZone Water Purification System. 
Use of any other ozone system will invalidate the spa s warranty. 

FCC Warning 

This equipment generates and uses radio frequency and if not installed and used profv 
erly, that is, in strict accordance with the manufacturer s instruction, may cause inter- 
ference, to radio and television reception. It has been type tested and found to comply 
with the limits for a class B computing device in accordance with the specifications in 
subpart J of part 15 of the FCC rules, which are designed to provide reasonable protec- 
tion against such interference in a residential installation. However, there is no guaran- 
tee that interference will not occur in a particular installation. If this equipment does 
cause interference, which can be determined by turning the equipment on and off, the 
user is encouraged to try to correct tlie interference by one or more of the following 
measures: • Reorient the receiving antenna • Relocate the receiver with respect to the 
spa. • Move the receiver away from the spa. • Plug the receiver into a different outlet so 
that the receiver and spa are on different branch circuits. • If necessary, the tiser should 
consult the dealer or an experienced radio/television technician for additional sugges- 
tions. • The user may find the following booklet prepared by the Federal Com- 
munications Commission helpful: "How to identify and resolve radio-TV interference 
problems." This booklet is available from the U.S. Government Printing Office, 
Washington, DC 20402, Stock No. 004-000-00345-4. 



Page 2 



REQUIRED INSTRUCTIONS UL NO. 1563 
SENTRY" 700 SERIES EQUIPPED SUNDANCE SPAS 
OWNERS MANUAL 



Important Safety Instructions 



When installing and using this equipment, basic safety precautions should always be 
followed, including the following: 

1 . READ AND FOLLOW ALL INSTRUCTIONS BEFORE OPERATING THE SPA! 

2. DANGER — To reduce the risk of injury, do not permit children to use this prod- 
uct unless they are closely supervised at all times. 

3. WARNING — RISK OF CHILD DROWNING. Extreme caution must be exer- 
cised to prevent unauthorized access by children. To avoid accidents, ensure that 
children caimot use a spa or hot tub unless they are supervised at all times. 

4. DANGER — To reduce the risk of injury, do not remove the main drain suction 
grate or cover. 

5 . DANGER — A wire connector marked "ground" is provided within the power box 
(See ELL. 1.4). To reduce the risk of electric shock, connect this terminal or con- 
nector to the grounding terminal of your electrical service or supply panel with a 
continuous green insulating copper wire equivalent in size to the circuit conduc- 
tors supplying this equipment, but no smaller than No. 8 AWG. In addition, a 
second wire connector is provided for bonding to local ground points. To reduce 
the risk of electrical shock, this connector should be bonded with a No. 8 AWG 
(8.4 MM^ copper wire to any metal ladders, water pipes, or other metal within five 
feet (1.52 m) of the spa. 

6. DANGER — RISK OF ELECTRICAL SHOCK, Install at least five feet (1.52 m) 
from all metal surfaces. 

(A spa may be installed within five feet of metal surfaces, if in accordance with the 
National Electrical Code, ANSI/NFPA 70- 1 984, each metal surface is permanently 
connected by a No. 8 AWG (8.4 mm*) copper conductor attached to the wire con- 
nector on the terminal box that is provided for this purpose.) 

7. CAUTION — Sentry 724 connected to 240V and Sentry 701 connected to 1 20V or 
240V must be hardwired to your household electrical service box only. Do not use 
an extension cord or any other disconnectable power cord. The use of an extension 
cord or a disconnectable power cord is highly dangerous and will void all 
warranties! 




8. INSTALLATION — The spa must be installed in such a manner as to provide 
drainage of the compartment for electrical components. 

9. DANGER — RISK OF ELECTRICAL SHOCK. Do not permit any electric appli- 
ance, such as a light, telephone, radio, or television, within 5 feet (1.52 m) of 
the spa. 

10. The water in a spa or hot tub should never exceed 40° C (104° F). Water tem- 
peratures between 38' C (100° F) and 40° C (104° F) are considered safe for a 
healthy adult. Lower water temperatures are recommended for extended use 
(exceeding 10-15 minutes) and for young children. 

1 1 . Since excessive water temperatures have a high potential for causing fetal damage 
during the early months of pregnancy, pregnant or possibly pregnant women 
should limit spa or hot tub water temperatures to 38° C (100° F). 

12. Before entering a spa or hot tub, the user should measure the water temperature 
with an accurate thermometer since the tolerance of water temperature-regulating 
devices may vary as much as ± 3° C (5** F). 

13. The use of alcohol, drugs, or medication before or during spa or hot tub use may 
lead to unconsciousness with the possibility of drowning. 

14. Persons suffering from obesity or with a medical history of heart disease, low or 
high blood pressure, circulatory system problems, or diabetes should consult a 
physician before using a spa or hot tub. 

15. Persons using medication should consult a physician before using a spa or hot tub 
since some medication may induce drowsiness while other medication may affect 
heart rate, blood pressure, and circulation. 

16. The electrical supply for this product must include a suitably rated switch or circuit 
breaker to open all ungrounded supply conductors to comply with Section 422-20 
of the National Electrical Code, ANSI/NFPA 70-1987. The disconnecting means 
must be readily accessible to the spa's occupant but installed at least 5 feet (1.5 m) 
from spa water. 

17. Always enter and exit the spa slowly and cautiously. Wet surfaces will be 
slippery. 

18. Long exposures in the spa may result in nausea, dizziness or fainting. Observe a 
reasonable time limit, leave the spa, then shower, cool down and, if you wish, 
return for another brief stay. 
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19- Do not use the spa alone. 

20. It is recommended that the following emergency telephone numbers be listed at 
the nearest telephone: physician, hospital, ambulance and police. 

21. Excessive temperatures may cause hyperthermia. The symptoms and first aid 
information are as follows: 

HEAT STROKE: The most susceptible people are the very young and elderly, 
alcoholics and most people under the influence of dmgs, medication and 
alcohol 

SYMPTOMS: Hyperthermia causes loss of salt, sweating, ordinary dizziness, 
headache, dryness of mouth and nausea, faintness and/or imconsciousness, con- 
vulsions, flushed appearance of skin and rapid pulse and/or weak, shallow 
breathing. 

TREATMENT: Place the victim on his back, head slightly elevated. Apply wet 
cloths or ice packs to the head, wrap the body in a sheet, pouring on a small amount 
of water. Follow with a cool shower or batk Get medical attention as soon as 
possible. 

22. SAVE THESE INSTRUCTIONS! 
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Locating Your Sundance Spa 



IMPORTANT: Because of the combined weight of the spa, water and users, it is 
extremely important that the base upon which the spa rests be smooth, flat and capable 
of uniformly supporting this weight, without shifting or settling for the entire time the 
spa is in place. If the spa is placed on a surface which does not meet these requirements, 
damage to the skirt and/or the spa shell may result. Damage caused by improper sup>- 
port is not covered under warranty. It is the responsiblity of the spa owner to assure the 
integrity of the support over time. 

We recommend a poured, reinforced concrete slab (minimum of 4 inches thick). 
Wood decking is also acceptable provided it is constructed so that it meets the 
requirements outlined above. 

The spa must be installed in such a manner as to provide drainage away from the spa. 
Placing the spa in a depression without provisions for proper drainage could allow rain, 
overflow and other casual water to flood the equipment and create a wet condition in 
which the spa would sit. 

For spas which will be recessed into a floor or deck, install so as to permit access to 
the equipment, either from above or below, for servicing. Make certain that there are 
no obstructions which would prevent removal of the cabinet side panels, especially 
on the side with the equipment bay doors. 

In selecting the ideal outdoor location for your spa, we suggest that you take into 
consideration, 1) the proximity to change areas and shelter (especially in colder 
weather); 2) the pathway to and from your spa (this should be free of debris so that dirt 
and leaves are not easily tracked into the spa); 3) the closeness to trees and shrubbery 
(remember that leaves and birds could create extra work in keeping the spa clean); 4) a 
sheltered environment (less wind and weather exposure can result in lowered opera- 
tion and maintenance costs); and 5) the overall enhancement of your environment. It is 
preferable not to place the spa under an unguttered roof overhang since run-off water 
will shorten the life expectancy of the spa cover. 

For indoor installations, be certain to make provisions for proper ventilation. When 
the spa is in use, considerable amounts of moisture will escape. This can damage certain 
surfaces over time. 

If you have any questions regarding the placement or installation of your spa, consult 
your authorized Sundance Dealer. 
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General Electrical Safety Instructions 



Your new Sundance Spa is equipped with the "state-of-the-art" Sentry** equipment 
system. It contains the most advanced safety and self- protective equiment in the 
industry. Nonetheless, this spa must be installed properly to insure dependable usage. 
Please contact your dealer or local building department should you have any questions 
regarding your installation. In the event they are unable to answer your questions, 
direct your inquiries to Sundance Spas. Please refer to the back of this manual for our 
address and telephone number. 

Proper grounding is extremely important. Sundance Spas are equipped with a 
current collector system. A pressure wire connector is provided on the surface of the 
control box, located inside the equipment door (See ILL. 1.4, ITEM 3) to permit con- 
nection of a bonding wire between this point and any ground metal equipment, metal 
water pipe or conduit within 5 feet of the spa, or copper clad grounding rod buried 
within 5 feet of the spa. Bonding wire must be at least No. 8 AWG (8.4 mm') solid cop- 
per wire. This is a most important safety assurance feature. 

Before installing the spa, check with the local building department to insure installa- 
tion conforms to local building codes. 

DOOR INTERLOCK 

The Sentry* 700 Series equipped Sundance Spa contains a door interlock on each 
door to shut down the power supply to the high voltage electrical components when 
the door is opened 

NOTE: Polarity indicator lights and low voltage circuitry will continue to 

function when the door is opened 

POLARITY INDICATOR UGHTS 

The polarity indicator lights allow for a visual inspection of your electrical installa- 
tion. On the control box, located behind the equipment door, are two neon lights that 
are used to identify proper electrical hook up. (See ILL. 1 .4, ITEM 2). The upper light 
indicates ground circuit, the lower light indicates line/load circuit. Check to see that 
both lights are brightly ON before operating the spa. Should either or both lights 
flicker, dim, or fail to come on when spa is energized, the spa is not properly installed 
This condition must be corrected before the spa can be used 



ILL No. 1.1 

Equipment Bay 
6 




2 4 7 

1. Sentry Control Box 

2. Power Supply Conduit Tubes 

3. Pump 

4. Blower Vent 

5. Flow Valves 
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6. Heater 

7. Pump Drain 

8. Filter Bay Drain 

9. Spa Drain Hose 



ELL. No. 1.2 
724 Terminal Strip (240V) 




Grn Red Blk 



ILL. No. 1.3 

701 Terminal Strip (120V/240V) 

120V Coimection 240V Connection 




Gm Blk Wht Grn Red Blk Wht 



ILL. No. 1.4 
Sentry Control Box 




1. Terminal Strip 

2. Polarity Indicator Lights 

3. Grounding Lug 

4. Receptacle for Optional 
Ozone Purification System 
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Electrical Installation Instructions 
for Sundance 700 Series Spas 

IMPORTANT NOTICE: The electrical wiring of this spa must meet the 
requirements of the National Electrical Code (NEQ and any applicable state or 
local codes. The electrical circuit must be installed by a qualified electrician and 
approved by a local building/electrical inspection authority. 

1. This spa must be permanently connected (hard- wired) to the power supply. No 
plug-in connections or extension cords are to be used in conjunction with the 
operation of this spa. Supplying power to the spa which is not in accordance with 
these instructions will void both the U»L, listing and the manufacturers 
warranty. 

2. The power supplied to this spz must be a dedicated circuit with no other appliances or 
lights sharing the power provided by the circuit. 

3. To determine the current, voltage and wire size required for the spa and configura- 
tion to be cormected, refer to the power supply chart (ILL. No, 2). 

— We recommend type THHN wire. 

— Wire size must be appropriate for the distance of the wire run per NEC. 

— All wiring must be copper to ensure proper connections. Do not use 
aluminum wire. 

— When using wire larger than #6, add a "J' box near the spa and reduce to short 
lengths of #8 wire to connect to the spa. 
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4. To gain access to the spa s power terminal strip, unlock and slide open the left door 
of the spa's equipment bay. Then open the door to the control box. (See ILL. 1.1, 



5. Feed cable through the power supply conduit tubes provided and install cable 
through connector. 

6. Connect wires, color to color, on terminal strip TBI (See ILL. 1.2 for 724, ILL. 1.3 
for 701). TIGHTEN SECURELY! All wires must be hooked up or damage 
could result 

IMPORTANT: FOR 120V OPERATION OF 701 SPAS, the following mod- 
ifications must be made in order for the spa to ooperate properly: 

A. ) Move the red wire at TBl-4 to TBl-1 (See ILL. 3), and 

B. ) Move the circuit board jumper J12 from 50A to 30A position (See ILL. 3). 

7. To provide an extra measure of safety, we recommend that a separate #8 solid cop- 
per ground wire be connected between the spa current collectors (grounding lug 
on the right side of the control box) and a local UL- recognized ground rod fully 
driven into the ground 

8. At this point you should be ready to check for proper polarity. Leaving one of the 
equipment bay doors open to prevent the pump from coming on, turn on the 
breaker to the spa circuit Both indicator lights on the Sentry control box should 
come on brightly (SEE IlL 1.4, ITEM 2). The upper light indicates the ground cir- 
cuit and the lower light indicates the line/load circuit. Both lights must be brightly 
lit to ensure that the electrical safety systems will function. If neither light is on, 
check to see that power is being supplied to the system. If the lights still fail to light, 
or if only one lights, there is an error in the electrical supply. Disconnect power 
immediately and correct the problem. 



ITEM 1). 



ILL No. 2 
POWER SUPPLY REQUIREMENTS 



724 701 701 
240V only 240V 120V 



Circuit Breaker 
Number of Wires 
Current draw (amps) 



5 OA dual pole 5 OA dual pole 30 A single pole 



3 4 3 

40 40 24 
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ILL No. 3 

Sentry"" 724 Wiring Diagram 



BATTERY 
iv Ni-cno 



COOLING FRN 




FLDV 
SWITCH 



SYSTEn CONTROL PANEL 



(ZD 






□ LJ LJ 


O 











nC INPUTS 



DM RED RJC 



ILL. No. 3.1 
Sentry" 701 System Wiring Diagram 



J 



FUSE 



HTR 



□□□□□ 
□□□□□ 



© 1 T'TM M ' Li . 

Gim «0 BLK VMJ 

INPUTS 



NEON LIGHTS 
120V 1 1 1 1 120V 




CONTROL PRNEL LIGHT, 



BOTH NEON UGHTS MUST BE ON TO SHOW PROPER 
POLARTTY OF POWER SUPPLY 

LOWn UGHT "ON", UPPBt UG«t "OFF*: 
"NO CHASSIS GROUND" 

imR UCHT "ON", LOWER UGHT "OFF*: 
"(RBD) POWU UAD IS NOT OONNEOSO" 

imR ft LOUR UGirr Borni off: 

"(BLK) rOWES UAD IS NOT OONNECIXD" 
OR "SYSTEM FUSE BLOWN" OR "NO POWER" 



TBI 



TO CONVERT 240 V TO 120V: 

1. Move jumper Jl 2 from 5 OA to 30A position 

2. Move Red Wire at (TBl-4) to (TBl-1) as shown by dashed line. 
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start Up Instructions 

CONGRATULATIONS! You are now all set to get your new spa ready to use. Sim- 
ply follow this step-by-step procedure and, before long, you will be enjoying your 
first glorious experience in your Sundance Spa. 

FOR BEST RESULTS, read each step in its entirety before proceeding with 
that step. 

1. FILL THE SPA 

Clear all debris from the spa and fill with water from a garden hose. As the spa is fill- 
ing, check the plumbing connections inside the equipment bay to see that there are no 
leaks. Occasionally, it may be necessary to tighten one of these fittings as they can 
loosen during shipping. Continue to fill the spa until the water level is midway in the 
skimmer opening and above all jets. 

NOTE: Never fill with water exclusively from a water softener. If your 
water is extremely"hard," it is preferable to fill half-way with hard water 
and the rest of the way with softened water. 

2. TURN ON POWER 

Initiate power to your spa by turning on the household circuit breaker installed for 
the spa- Be certain that the equipment bay doors are fully closed, 

3. INITIATE WATER CIRCULATION 

When power is first supplied to your spa, a variety of messages will appear on the 
control paneFs screen, some of which are flashing. By following this step-by-step pro- 
cedure, the meaning and use of each will become clear to you. 

If the water used to fill your spa is below 80"* F., you will notice that the large message 
in the center of the screen alternates between displaying the word "cool" and the actual 
water temperature. 

If your fill water is above 80° F., press the sensor marked Caiw . You will notice 
that the low speed pump is on and that the water is gently circulating over the skimmer 
and through the jets. 

NOTE: If this is not the case, check the two flow valves in the equipment 
bay (See ILL. 1.1 ITEM 5) to be sure that they are open. IF the water is 
still not circulating, press the sensor pad labeled JETS to activate the high 
speed pump. Once the water is flowing from the jets, press the 
sensor again to cycle the pump back to low speed. 
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4. SET TIME OF DAY ... 

Notice that one of the messages flashing on the screen instructs you to set time. 
To accomplish this, follow this simple 3-step procedure: 

Step 1. To enter the "set time" mode, press the following sensors within 3 
seconds of each other: ^^^n 




or .After either 



Step 2. To set the time of day, press 
pad is pressed once, the time of day wUl advance or decrease automatically 
in one minute increments, beginning slowly, then more rapidly. Press - 
either pad again to stop the display's time setting cycle. Note the AM/ 
PM display. 



Step 3. To exit the "set time" mode once the correct time of day has been 




.;et Dress mmm . At this point the only messages flashing should be 
the current water temperature and the word cool. 



5. SET DESIRED TEMPERATURE 

Your Sentry- 700 Series controls have been pre-programmed to automatically 
achieveawater temperature oflOO'F. which is typically the preferred temperaturefo^^ 

comfortable enjoyment of a spa. However, if you prefer a different temperature. 
. 1 or ^3 to display the temperature which has 

«r No:« It "se^- ^ ^ispU Then, each ^ eUhe. of 

Aese pads is pressed again (within three seconds), the set temperature wdl ">«<^"' 
7L<L, depending on which pad is pressed Continue pressing the appropnate pad 
imtil the desired set temperature has been reached 

NOTE: the maximum temperature for which the spa can be set is 104° F., 
and the minimum is 80° F. 

After three seconds, the screen wiU automaticaUy return to dUplaying the actual spa 
water temperature. Anytime you need to check the thermosut settmg, s.mply press 



a o r C3 



either 

NOTE: Setting the thermostat at maximum wiU not accelerate the heating 
process. This will only result in a higher ultimate temperature. 
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6. FILTER CYCLES 

Proper filtration is a major key to maintaining the clarity of your spa water. The 
Slipstream" filter system is designed for unsurpassed effectiveness at removing debris 
and suspensions from the water anytime the water is circulating. 

To ensure filtration, your spa should be programmed to operate for approximately 
two (2) hours twice a day (more for heavy use). You can decide whether or not you want 
it to heat during these filtration cycles. 

Pre-Set Filter Cycles 

Your spa is pre-programmed to automatically filter itself for a two (2) hour period 
every twelve (12) hours. If left unchanged, the first filtration cycle (Filter 1) will operate 
from 2:00 a.m. to 4:00 a.m., and the second filtration cycle (Filter 2) from 2:00 p.m. to 
4:00 p.m. During each of these cycles, the heater will operate as called for by the tem- 
perature setting. 

These preset filter cycles are suitable for most spa owners' needs. However, you 
may determine that you would prefer filter cycles at times other than the pre-set times, 
or different durations, or to leave the heater off during either or both of the filter 
cycles. If so, refer to the section titled "Changing the Filter Cycles" on page 17- 



7. ADD START-UP CHEMICALS 

Now it's time to take a break from the controls and add the recommended start-up 
chemicals. Carefully follow the directions supplied to you by your dealer. If you have 
any questions, contact your dealer for clarification. General water quality maintenance 
guidelines are given begiiming on page 23. 



8. SET SPA TO HEAT 

Your spa can be programmed to operate in either the "standard or "economy* 




mode by simply pressing the mode pad mm9 • The screen will indicate the 
mode selected. 

Our recommendation for initial start-up is to set your controls to operate your spa in 
the "standard" mode until the desired temperature is achieved, then switch to the 
"economy" mode. 

NOTE: for further discussion of these modes, see page 19. 
The time required for initial heat-up will vary depending on the temperature of the 
water used to fill the spa. The temperature will rise approximately five to six degrees 
per hour. 
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Sentry 700 Sei!^ 

The Ultimate Spa Controller 



Program 

For initialing lime selling, 
filter cycle and 
panel lock. 



Liquid Crystal Display 
The "Information Center" 
of your spa. 



Warm (up) 
Sets the lemperature of 
your spa wanner and sets 
the clock forward. 



Time 

Shosv^ the 
time of day. 



light 

Turns the light 
on and off. 




Sentry 





FILTER 1 




WARM 



TIME 



LIGHT 



a a 

Smidaiice 

a 





COOL JETS BLOWER ) 



Mode 

Switches your spa from 
eojnoray to standard 
mode and visa-versa. 



Cool (Down) 
Sets the temperature of 
your spa cooler and sets 
the dock back. 



Jets Blower 

Controls the Turns the 

two-speed air blower 

pump. on or off. 



ILL. No. 4.2 
Air Control Panel 




1. Air Control Panel 

2. Therapy Air 
Control Knob 

3. Whirlpool Air 
Control Knob 



# 



operating Instructions 

The Sentry"* 700 Series has a touch sensitive control panel and air control knobs 
located on the top lip of the spa (See ILL. 5, ITEM 1). These control panels let you 
operate many of the special functions of your Sundance Spa, 



UGHT 

The sensor pad designated "Light" activates the underwater light when touched. The 
control panel screen will display a light symbol when the light is activated. There are 
two color lenses included with your spa which may be placed over the light lens. 
CAUTION: Do not allow a colored light lens which is not in use to rest on ' 
the surface of a Rovel-surfaced spa, as permanent staining can result. 



JETS AND AIR INJECTION 

The "J^^" "Blower" functions are controlled the same way. The sensor marked 
"Jets" controls the hydrotherapy jets (located in the seatback areas), and a sensor 
marked "Blower" controls in the air injectors (found on the seat tread areas). 

Indicator symbols on the display signal when these functions are on. The "jets" cycle 
in low, high and off functions. The "air" cycles on and off. Both of these functions are 
also controlled by an electronic timer which will automatically shut these functions off 
approximately 15 to 20 minutes after they are started. This is a self-protective 
mechanism designed to insure the spa caimot be accidentally allowed to run while not 
in use. To restart, simply depress the sensor. 

You will note that occasionally, when the "jet" sensor is cycled off, the jets are con- 
tinuing to operate at low speed. This happens when the thermostat is calling for heat or 
when the time clock is on. / 



AIR CONTROLS 

When operating the therapy jets or the whirlpool jet, you may regulate the amount 
of air that is mixed with the water by adjusting the appropriate air control knob. 
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ILL. No. 5 
Top View - Spa 




1. Control Panels 

2. Filter 

3. Whirlpool Knob 

4. Whirlpool Jet 

5. Air Injectors 

6. Therapy Jets 



THE WHIRLPOOL JET 

All Sundance Sentry" 700 Series spas come equipped with a whirlpool jet. The con- 
trol for this jet is a large, dark grey knob (See ILL. 5, ITEM 3) located next to the filter 
lid. By turning this knob clockwise, you may direct the flow to the whirlpool jet, coun- 
terclockwise rotation directs the flow to the hydrotherapy jets. 

IMPORTANT: ALWAYS CYCLE THE JETS OFF OF HIGH SPEED 

BEFORE ATTEMPTING TO ROTATE THIS KNOB. 



CHANGING THE FILTER CYCLES 

It is possible to change three (3) aspects of each of the two filter cycles. You may 
change the time of day at which they start, the time of day at which they stop, and you 
may elect whether or not you want the heater to operate during either or both cycles. 
With experience, you will determine the ideal operation for your needs. 

For example, if you establish a pattern of regularly using your spa around the same 
time of day or night, you will probably find it desirable to program a filter cycle so that 
the spa operates both before and after use. In this way, you are assured that the spa is 
properly heated when you are ready to use it and that it is adequately filtered after 
use. 
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In this example, let's assume you generally use your spa for about thirty ( 30) miriutes 
around nine o'clock each night. You would, then, set the "Filter 2" cycle to operate 
each rMght from around 8:30 p.m. to 11:30 p.m. 

An added benefit to this timing of the filter cycle is that your spa s sanitation level, 
from the bromine in the Brominator" or the ozone from the optional Sunzone" sys- 
tem, is at its highest operating level when it is needed most. 

Follow these simple procedures to change the filter cycle programming. 
To enter into the filter cycle programming function: 

Step 1. PRESS the following pads within three seconds of each other, 

then 






Step 2. then, PRESS VlUP again. 
The panel is now in the filter cycle programming function and across the top of the 
screen is displayed the message "Set Start Filter 1." At this point, you are ready to 
adjust the start time for the first filter cycle. 




Each subsequent time the program pad VSflP pressed, you will advance 
through the following sequence of adjustable functions: 

FILTER CYCLE PROGRAMMING SEQUENCE 








Filter 1 


Start Time 


Filter 1 


Heater On or Off 


Filter 1 


Stop Time 


Filter 2 


Start Time 


Filter 2 


Heater On or Off 


Filter 2 


Stop Time 




Exit filter cycle program function, return to normal functioning. 




At any point, you may press the mode pad mmM to exit the filter cycle program- 
ming function and return to normal functioning. 
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To Set Start Time for Filter Cycle 1 

Press either CaaJ or once. The time display will advance slowly at 

first, then more rapidly. To stop the display from advancing or decreasing, simply press 
either sensor again. Remember to notice the AM or PM notation displayed on the 
screen. 



Heater On/Off During Filter Cycle 

When the filter cycle programming function is cycled to the "heater on/off setting 
mode as described in the sequence above, you will notice that either "ON" or "OFF" 
appears in large letters on the screen. You may change the programming by pressing; 

a for the heater to be "ON" or a for the heater to be "OFF" during 
the filter cycle indicated in the upper right corner of the screen. 

To proceed through the remainder of the filter programming sequence, PRESS 
lESI ^i^d adjust in the. manner described above. 



CHOOSING THE "STANDARD" OR "ECONOMY^' MODE 

Your Sundance Sentry*" 700 Series controls have been designed to give you max- 
imum convenience, as well as economy of operation. By selecting the appropriate 
operating mode, you can ensure that your spa will be ready to use anytime with the 
lowest possible energy consumption. 
Standard Mode 

In the "standard" mode, the spa water temperature will always be held at the set tem- 
perature. The low speed pump and the heater will turn on as needed to maintain the spa 
water temperature within one degree of the temperature you have set with the tem- 
perature control. When the desired temperature has been achieved, both the pump 
and heater will turn off. 

In addition, when in the "standard" mode, the filter cycles will operate the low speed 
pump as programmed to give your spa the required filtration. 

In summary, we suggest you use the "standard" mode in the following situations: 

1. Upon initial fill-up to bring the water up to the desired temperature. 

2. Anytime you desire a temperature rise prior to the next "heater on" 
filter cycle. 

3. Anytime you desire temperature maintenance while using the 
(unless it is during a "heater on" filter cycle). 

At all other times, it is advisable to use the "economy" mode. 

(p90 
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Economy Mode 

In the "economy" mode, your spa will turn on automatically only during the filter 
cycles. During these cycles, the heater will operate on/y if programmed to be on during a 
particular filter cycle and the actual water temperature is lower than the set desired 
temperature. 

Because of the exceptionally high heat retention capabilities of your Sundance Spa, 
you will find that the "economy" mode is more than adequate for normal day- to- 
day operation. 

PANEL LOCK 

To help prevent unauthorized use of your spa, the Sentry 700 Series incorporates a 
unique panel locking system which disables the controls on the panel. 

To Lock The Panel 

DISPLAY WILL READ L U L 

n 

DISPLAY WILL READ U 
DISPLAY WILL READ / Q 





NOTE: These must be pressed within three seconds or the spa will return to 
normal functioning. 

Once the panel is locked, the display will show the spa temperature along with the 
lock symbol All the pads are now deactivated except the program pad 
which is used to initiate the unlock sequence. 

IMPORTANT: When the panel lock is engaged, all automatic spa 
functions will operate normally. Only the functions typically operated 
when the spa is in use are affected 

To Unlock The Panel 

PRESS the following pads within a three-second ff^^ flfaS 

time period: ShmP WLmm 
The lock symbol will disappear. All pads are now active. 

TEMPERATURE SETTING LOCK 

To electronically lock the temperature setting, first enter the "set temperature * 
mode by pressing either the "warm" or "cool" sensor. Then, within three seconds, 
press the three sensors described under "Panel Lock" above. This will prevent the tem- 
perature setting from being changed by unauthorized persons but all other sensors will 
remain active. 

To unlock the temperature settting so that it can be adjusted, simply follow the 
instructions above under "To Unlock the Panel." 
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spa Maintenance 



Proper and regular maintenance of your spa will help it retain its beauty and perfor- 
mance. Your authorized Sundance Dealer can supply you with all the information and 
accessory products you will need to accomplish this. 



CLEANING THE FILTER 

Each Sentry** 700 Series controlled Sundance Spa is equipped with a cartridge filter. 
It is located in the skimmer/filter well (See ILL. 5 , ITEM 2) near the top edge of the spa 
and is uniquely designed for easy removal and cleaning. Filtering is accomplished by 
causing water to flow through the polyester mesh of the filter, and as water flows 
through the filter, suspended particles become trapped on its surface. 

It is necessary to remove the filter and clean the cartridge surface, generally every 
four to eight weeks, depending on usage and water quality. This is done by loosening 
the large retainer nut on the pipe at the base of the filter and rotating the cartridge gent- 
ly. When the cartridge pops loose (up), slide the cartridge off the filter pipe. Cleaning is 
accomplished by washing all the entrapped dirt from the filter with a garden hose with a 
high pressure nozzle. 

NOTE: When replacing the filter cartridge, rotate the retainer nut around 
the pipe until it touches the base of the cartridge. DO NOT OVER- 
TIGHTEN! This retainer nut is intended only to hold the filter in place and 
is not intended to act as a positive seal. 
Occasionally, the cartridge will need a better cleaning to remove oils and grime from 
its surface. For this we suggest you remove the cartridge, clean with a high-pressure 
nozzle, then, place the cartridge in a Sundance filter cleaning bag, soaking the cartridge 



ILL. No. 6 



Cartridge Filter 



Filter Removal 
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The average life expectancy of a Sundance filter cartridge is approximately two years 
with proper care and water quality maintenance. A replacement cartridge may be 
purchased from your Sundance Dealer. 

DRAINING & REFILUNG 

CAUTION: There are certain precautions to keep in mind when draining 
your spa. If it is extremely cold, and the spa is outdoors, freezing could 
occur in the lines or the equipment. On the other hand, if it is hot outdoors, 
do not leave the spa surface exposed to direct sunlight for long 
periods. 

One method of draining your spa is by natural siphon. First, slide open one of the 
equipment doors to discontinue power to the spa so that none of the automatic 
functions will come on during this process. Second, place the outlet end of an ordinary 
garden hose in the bottom of the spa. Third, connect the other end to an outside faucet 
and turn on the faucet to fill the hose with water. Next, shut off the faucet, disconnect 
the hose and place this end of the hose in the area to which you want the water to drain, 
making sure it is lower than the bottom of the spa. Repeat this process with as many 
hoses as you like in order to speed the draining of the spa. 

There is also a main drain hose you can use within the equipment cabinet (See ILL. 
1.1, ITEM 9). Raise the drain hose above water level and remove the cap to connect a 
garden hose. Don't forget to replace the cap after draining. 

To drain the filter bay, open the filter bay drain faucet (See ILL. 1.1, ITEM 8) and 
allow water to run out You may wish to catch the approxinutely one gallon of water in 
a pail for disposal elsewhere. 

After refilling, follow the steps listed under "Start Up Instructions." 

CLEANING THE SPA SURFACE 

To preserve the sheen of your spa s surface, it is crucial that you avoid using abrasive 
cleansers which have adverse chemical effect on the surface. If you are not certain as to 
the suitability of a particular cleanser, consult your authorized Sundance Dealer. 

Regardless of the cleanser used, use extreme care to assure that no soap residue is left 
on the surface. This could cause severe sudsing when the spa is refilled. Use water to 
clean the control panel Do not use any soaps, chemicals, or solvents. 

MAINTAINING THE WOOD SKIRT 

With time and exposure to the elements, the wood on your spa will tend to lose its 
new appearance. Protecting or reviving the wood surfaces is a fairly simple process. 

Light sanding with fine-grit sandpaper will help smooth any roughness, and regular 
applications of a penetrating wood preservative will enhance and protect the richness 
of the wood. 

NOTE: Do not apply varnish, shellac or other surface sealants to the wood 
These tend to react with the chemicals in the wood and the UV rays of the 
sun, causing yellowing, flaking and peeling. 
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MAINTAINING THE COVER 

Using the optional Sundance insulating spa cover anytime the spa is not in use will 
significantly reduce your operating costs, heat-up time and maintenance requirements. 
To prolong the life of the cover, handle it with care and clean it regularly using mild 
soap and water. Periodic treatments with a special conditioner developed for Sundance 
Spa covers, will help protect against deterioration caused by U.V. rays from the sun. 
Never allow anyone to stand or sit on the cover, and avoid dragging it across 
rough surfaces 

WINTERIZING 

Your Sundance Spa is designed to automatically protect itself against freezing when 
operating properly. During periods of severe freezing temperatures, you should check 
periodically to be certain that the electrical supply to the spa has not been 
interrupted. 

If you do not intend to use your spa, or if there is a prolonged power outage, during 
periods of severe freezing temperatures, it is important that all water be removed from 
the spa and equipment to protect against damage from freezing. 

For expert winterization of your spa, contact your authorized Sundance Dealer. If 
this is not practical in your situation, damage can be minimized or avoided by taking 
the following steps: Follow the directions on page 23 for draining the spa. Then, as the 
water level drops below the seats, turn on the air blower momentarily to evacuate the 
mjector lines. Open the filter compartment drain to allow all the water to run out 
of it. Finally, when the entire spa is drained, remove the black bolt- type plug located at 
the bottom of the left side of the pump to release the last bit of water. 

NOTE: Approximately one quart of water will escape. Be prepared with a 
shallow pan to catch this water so as not to allow it to remain in the 
equipment bay. 
Cover the spa so that no casual moisture can enter the spa. 
Consult your Authorized Sundance Dealer if you have any questions regarding 
winter use or winterizing. 

Water Quality Maintenance 

Maintaining the quality of the water within specified limits will serve to enhance your 
enjoyment and prolong the life of the spa's equipment. It is a fairly simple task, but it 
requires regular attention because the water chemistry involved is a balance of several 
factors. There is no simple formula, and there is no avoiding it. A careless attitude in 
regard to water maintenance will result in poor conditions for soaking and even damage 
to your spa investment. 
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For specific guidance on maintaining water quality, consult your Authorized 
Sundance Dealer who can recommend appropriate chemical products for sanitizing 
and maintaining your spa. 

CAUTION: Never store spa chemicals inside the spa s equipment bay. 
pH CONTROL 

pH is a measure of relative acidity or alkalinity of water and is measured on a scale of 0 
to 14. The midpoint of 7 is said to be neutral, above which is alkaline and below which is 
acid. In spa water, IT IS VERY IMPORTANT TO MAINTAIN a slightly alkaUne condi- 
tion of 7.2 to 7.8. Problems become proportionately severe when this range is 
exceeded or diminished. A low pH will be corrosive to metals in the spa equipment. A 
high pH will cause minerals to deposit on the interior surfaces (scaling). In addition, the 
ability of the sanitation agents to keep the spa clean is severely affected as the pH 
moves beyond the ideal range. That is why almost all spa water test kits contain a 
measure for pH as well as sanitizer. 

SANITIZING 

To destroy bacteria and organic compounds in the spa water, a sanitizer must be used 
regularly. Your Sundance Spa is equipped with The Brominator", a special compart- 
ment built into the floating skimmer gate to hold bromine tablets. By regulating the 
number of bromine tablets in The Brominator, and the length of the filtration cycles, 
you can control the amount of bromine which is actively working in your spa water. A 
bromine residual of 2 to 3 ppm is generally considered desirable. 

A two-part bromine system or granular chlorine (dichlor) are also acceptable 
sanitizers. 

IMPORTANT: Do not use chlorine tablets (Trichlor) in your spa. 



OPTIONAL OZONE WATER PURIFICATION SYSTEM 

If you have elected to have your spa equipped with the optional Sunzone ozone water 
purification system, you will find that your water stays fresh and clear with significantly 
less bromine usage. You will also probably be able to go longer between complete 
spa drainings. 

Read and follow the instructions included with your Sunzone ozone water purifica- 
tion system to determine how to adjust your bromine usage and filter cycles. 

OTHER ADDITIVES 

Many other additives are available for your spa. Some are necessary to compensate 
for out-of-balance water, some aid in cosmetic water treatment and others simply make 
the water feel or smell better. 

Your Authorized Sundance Dealer can advise you on the use of these additives. 
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Troubleshooting 



DISPLAY MESSAGES 

There are a number of unique functions designed into your Sundance Spa to protect 
it from damage and/or to aid in trouble-shooting. Following is a listing of all the pos- 
sible messages along with their meaning: 



MESSAGE MEANING 



n 



(UUL. INTERLOCK (Spa is deactivated). 



The spa's equipment doors are not properly closed 
Doors must be closed for any of the spa s functions 
to operate. 

BATTERY BACK-UP 

Power has been cut off to the spa, and it is using 15- 
minute battery back-up to preserve its settings. The con- 
trol panel will be disabled until power is returned to 
the spa. 

OVERHEAT PROTECTION (Spa is deactivated) 

If a malfunction occurs and spa water reaches 1 12** F., the 
system will completely shut down. In such a condition, 
DO NOT ENTER THE WATER. Turn off all power to 
the spa and contact your dealer or service organization. 

NOTE: if you set the filter cycle to operate the low speed pump for exten- 
ded periods of time, overheating may occur. If this happens, remove the 
spa cover and allow the watei: to cool to below 1 1 0° F. Touch the mode pad 



DH 




to reset the system. If the water is still hotter than the set tem- 
perature, touch the blower pad to cool the spa. 
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MESSAGE 

rLU 



MEANING 



FLOW SWITCH (Heater is deactivated) 



Proper flow of water is inhibited or a pressure switch has 
malfunctioned. Check flow valves in equipment bay. 
Check for proper water level. Check for clogged filter. 
Contact your dealer or service organization. 

L U Li L TEMPERATURE SET BACK 

If spa water is more than 20° F., cooler than the tempera- 
ture set point, the heater will automatically activate to 
provide freeze protection. This is a normal spa function; 
no corrective action is necessary. 



ICE 



FREEZE PROTECTION 



If a freeze condition is detected, low-speed pump is 
automatically activated. This is also a normal spa func- 
tion; no corrective action is necessary. 
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OPEN SENSOR (Spa is deactivated) 

The high-limit temperature sensor is non- functional. 
This must be repaired only by a dealer or qualified service 
organization. 



OPEN SENSOR (Spa is deactivated) 

The main sensor is non- functional. This also must be 
repaired by a dealer or service organization. 



TROUBLESHOOTING PROCEDURES 

Your Sundance Spa is the result of many years of careful engineering and a quality 
first commitment of Sundance personnel. We find that many "problems" are the result 
of either a misunderstanding of how the spa operates or improper installation. 

In the unlikely event your spa is not working the way you belieVe it should, please 
first review all the installation and operating instructions in this manual and check the 
message on the panel display; second, if you are still not satisfied it is working properly, 
please follow the appropriate troubleshooting instructions. 



PROBLEM 

Spa does not operate. 



High speed pump (jets) 
does not operate. 



PROCEDURE 

Check control panel display (ILL No.4.1) 
If it is ON go to 1. 
If it is OFF go to 2. 

1. Make sure equipment door is closed. 

2. Check for proper power connection. 

3. Check power at circuit breaker. 

4. Check service voltage for full 240V or full 120V. 

5. If spa still won't run, call your serviceman. 

Check 1 through 4. 

Check jet indicator symbol on panel. 

If OFF go to 2. 

IF ON go to 1. 

6. Depress jet sensor. 

7. Check flow valves in equipment bay. 



Low Speed Pump (jets) 
does not operate. 

Poor jet action. 



No or low heat. 



Check 1 through 7. 



8. Check jet is in High Speed 

9. Rotate whirlpool knob. 

10. Check for adequate water level 

11. Check for dirty filter. 

12. Open air controls. 

Check 1 through 7- 

13. Check operating mode (is it in "Economy" or 
"Standard"). Spa will not heat in "Economy" unless 
the filter cycle is engaged. 

14. Check that the pump is ON. 

15. Set temperature higher than the actual water 
temperature. 



# 



Your authorized Sundance Dealer is a trained service repair center/Should checking 
the above steps fail to correct the problem, please call your dealer so that he may 
arrange service. 

Your Sundance Dealers phone number: „ 

Sundance builds the best spas in the industry. Nonetheless, we are always striving to 
improve the quality and features of our products. Your input as a Sundance Spa owner 
is a cherished part of his process. If you have any comments or suggestions, or if you 
wish to be informed on any new products for your spa, please write to us. 

CONGRATULATIONS on your good taste and welcome to the happiest and most 
relaxed family in the world! 
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The Ultimate Spa CofflPoUer 



Program Liquid Crystal Display 

For initialing limc selling, The "Information Center^' 

filler cycle and of your spa. 
panel lock. 



Warm (up) Tune Ught 

Sets the temperature of Shows the Turns the lighi 

your spa wanner and sets time of day. on and off. 
the clock forward. 




Mode 

Switches your spa from 
economy to standard 
mode and visa-versx 



Cool (Down) 
Sets the temperature of 
your spa cooler and sets 
the clock back. 



Jets y Blower 

Controls the/ Turns the 

two-speed ^ blower 

pump. on or off. 
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ISSUE NO. 5 



We would like to thank all of 
you who had a hand in making this 
season a successful one. We ap- 
preciate the support and loyalty of 
our dealers and OEM's, and iet us 
just remind you that it's not over 
yet! The season opened early this 
year and really took off. Although 
sporadic, it was a better season than 
we had ever anticipated with the 
economy being so undeterminable. 
If this is any indication of what 
next year will be, you can bet that 
we will be ready for it. 

Our computer pack received out- 
standing reception and our dealers, 
as well as their customers, seemed 
to love it. We have had an over- 
whelming amount of calls from 
customers who have seen our 
product and wanted to know where 
they could purchase it. Of course, 
we referred them to you. 

In the next year, we will be 
coming out with many new 
products. Among them are new 
controls as a retrofit for any pack. 
Our new light and our new blower 
are only a start as to the many new 
items on the line. We are looking at 
many various heaters from a variety 
of manufacturers as well as 
countries. We are looking for the 
ultimate in spa water heaters for 
the portable market and will 
continue searching in order to serve 
you better. 

Next season looks like it should 
be very good. I think this season 
will wash out a lot of people in the 
business and we should be able to 
start with a sounder base. Yes, 
there will be fewer of us, but those 
who remain will make the industry 
stronger. 



RETURNING 



To expedite the handling of 
warranty and non-warranty parts 
being returned, we have instigated 
tight controls. Before you return 
anything to us, be sure to call Peggy 
Lacy, Service Manager, for a Re- 
turned Goods Authorization (R6A) 
Number. When shipping parts, 
back, clearly mark outside of the box 
with RGA Number for identifica- 
tion. No shipments will be accepted 
without this. 

We were having a problem of 
dealers just sending back a part and 
the receiving department didn't 
know whether they should receive 
it or not. We hope our RGA pro- 
cedures alleviate the problem. We 
just want to be able to identify 
what the problem is so that we can 
. direct it to the proper person. 

WHAT'S NEW 

Portable spas will continue to be 
the trend of the present and future. 
Continually trying to find ways of 
upgrading the system is our major 
goal. Well, we have seen the light!! 
How about a portable spa light that 
doesn't require a niche? No, not a 
fiber optic, but a low voltage, high 
intensity light that slides right into 
the same size hole as your thru-wall 
fitting. This makes installation a ten 
minute job; low voltage makes it 
safe and the intensity is twice that 
of any portable spa light on the 
market today! You are really going 
to love it and your customer will 
love you. 

Did you say blower? We have 
that tool We have just developed 
our own two stage blower which 
takes away all the worries of tub 



depth as well as length of the air 
run. This little beauty is made of 
polished aluminum to resist the 
elements of weather and prevent 
melt downs. We now sell the Spa- 
Trol Air Blower to many OEM's as 
well as our dealers. We're not the 
only ones that consider the air 
blower to be the quietest on the 
market. It comes in all sizes from 
IHP to 2HP to suite your every 
need. 

We at Spa-Trol are happy to 
announce that as of August we cut 
our lead time from what was 5 
weeks to what is now 5-10 days. We 
added more production lines as well 
as production engineers. Unfor- 
tunately, v^en the season hit this 
year, it hit hard and early. No one, 
including ourselves, anticipated the 
volume that was to come. As you 
know, in the mid-winter we have 
the unfortunate task of looking 
into our crystal ball and deciding in 
what volume we need to commit 
ourselves. Well, needless to say - by 
early June we were about 600 units 
back ordered and our vendor gave 
us 6 weeks tc catch up. But now 
we are all caught up and going 
strong! 

Finishing off with a bang, we 
would like to introduce the newest 
members of the Spa-Trol family. 
110V 1.5 AMP 525.00 
220V 6 KW 625.00 
220V 11 KW 675.00 
110V Gas Condo 725.00 
220V Super Gas 875.00 
(Time clock is optional) 
These are all air switch con- 
trolled with the same quality you 
would expect from Spa-Trol. We 
have started manufacturing these 
low cost gems for the exclusive 
distribution by Spa-Supply. Who 
said the economy would hinder our 
industry? 
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AS WSPKiett 

no air 

no tubes 

no bulbs. 

A real controller, 

electronic, 

user-friendly, 

and very 

reliable. 

As you expected. 
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marked as Plaintiff's Exhibit 113. 

(23) (Plaintiff's Exhibit 113 was marked 

(24) for identification by the Deposition 

(25) Officer and is retained by counsel.) 
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(I) Q BY MR. HEIM: When we were 
going through (2) the software that 
was produced on December 6th» we 
saw (3) this version of the software 
and - and It looks like (4) It's the 700 
series version. 

(5) Do you see that? 

(6) MR. PAINE: Would you Clarify 
that. I didn't (7) follow that, Mike. 

(8) MR. HEIM: Sure. 

(9) Q We got some soft- - we got a 
software (10) code produced to us on 
December 6th - v 

(II) (Counsel talking simultaneously.) 
(12) MR. PAINE: I'll give you the 
actual printouts, (13) yeah. 

(14) MR. HEIM: Right. 

(15) MR. PAINE: Okay. 

(16) Q BY MR. HEIM: And one of the 
- this Is (17) one - this is the first 
page of one of those different (18) 
versions, and It looks like It's a 700-3 
PMP version. 

(19) Do you see that? 

(20) A Yes. 

(21) Q Is this for the 700 series? 

(22) A No. 

(23) Q Do you know what this is for? 

(24) Af-I believe this is the version 
that (25) we - it's a modified version of 
800. 
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(1) Q Okay. 

(2) A It's a 3 - PMP means ''three 
pump.** 

(3) Q Okay. 

(4) A Right. 

(5) Q Do you know why it's called 
700? 

(6) A No, I don *t know why it was 
called 700, (7) Maybe it was a typo, or 
maybe it was just we called it (8) 700. I 
think we developed this for Spa 
Builders maybe, 

(9) Q Okay. Spa Builders sells - 
sells a (10) 700 - 

(11) A Right. 

(12) Q ~ series; is that right? 

(13) A No, it didn't sell 700. We 
modified- (14) they wanted the version 
that they had, three pumps, (15) instead 
of two pumps on the blower. And that's 
what we{^e) called It. I don Y know - 
that's why they called them (17) 700. I - 
I - it's not the 7- - same 700 that Balboa 
i^B) has. It's different. 

(19) Q Yes. I understand that, but - 

(20) A Right. 

(21) Q - do you know the model 
numbers of the (22) Spa Builders 
control systems? 



(23) A No J don't. 

(24) Q This software was produced 
for Spa (25) Builders you believe? 
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(1) A/be//eveso. I don't know If they 

(2) manufactured any, but I think it was 
produced for them. 

(3) Q Have you done any other 
work for Spa (4) Builders? 

(5) A Yeah, yeah, 

(6) Q What have you done? 

(7) AYou mean as far as the 
softwares? 

(8) Q Software or hardware. 

(9) A No. Spa Builders manufacture 
our (10) controls. They are - they are a 
assembly house (ii) basically. 

(12) QOkay. 

(1 3) ASoi worked with them as far as 
getting (14) the - the control, the 
assembly - design assembly on a (15) 
constant basis. 

(1 6) Q They assemble the 800? 

(17) A BOO, 600, 

(IB) Q Do you also work with them 
on the 700? 

(19) A No. 

(20) Q Who is their engineer for the 
700? 

(21) A On this one? I think it's Steve 
Macey was {22) helping them to do this. 
(23) Q Do you know if Steve Macey 
is still (24) helping them? 

(25) A No. 
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(1) Q Who - do you know who does 
their software (2) revisions If they 
need them? 

(3) A As I said, they manufacture. I 
don 't even (4) know if they manufacture 
this. They don't make any {5) 
microprocessor controls. 
(6) Q Is the 700 - this was written 
for a (7) microprocessor control, 
wasn't it? 

(8) A That's correct. That was on the 
same (9) circuit board, the 800 board, 
the - what we had, right, 

(10) Q Does - In the 600, does 
Sundance mark Its (11) circuit boards 
with Its name on it? 

(12) A Yes, rm sure /f does. I think 
Sundance (13) name is on the circuit 
board, yes, 

(14) Q Okay. If is that same 800 
circuit (15) board ^ was it ever used 
in the 700? 

(1 6) A Was it ever used? That's exactly 
the same (17) board that was used, if it 
was used, in production, But{^S)l 
don Y ^rnow If they went to production 
with that or (19) nof. 
(20) But the software, as you can see 
version (21) 1,0, was developed for that. 
(22) Q Yes. This Is the first version; 
is that (23) right? 



(24) A This is the first version of three 
pumps (25) that we developed for -for 

Spa Builders. 
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(1) Q Did - did you develop aow 
other (2) versions? 

(3) A No, 

(4) Q Did you develop some ttiat 
were not (5) three-pump systems? 

(6) A Maybe they had the two pumps, 
but as I (7) sa/cfi / wasn't Involved in 
that, 

(8) (Mr. Curf iss and Mr. Clark (9) enter 
proceedings.) 

(10) Q BY MR. HEIM: I'm going to 
hand you a (1 1) document prsvlouslsr 
marked as Exhibit 97. 

(12) A Okay, 

(13) MR. HEIM: If you need a copy, 
I've got a bunch (1 4) of them over tiere. 

(15) MR. PAINE: Yeah. okay. 

(16) Q BY MR. HEIM: Exhlbn97 
says: (17) "New Century 800 controls 
(18) exclusive," (19) And then it says: 

(20) "Same features as 700 ssries 
pius." 

(21) A Right. 

(22) Q Do you see that? 

(23) A Right. 

(24) Q I'd like to just run down 
these. We - we (25) asked Gahrln 
Bartlett about some of these and he 
wasn't 
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(1) clear exactly - 

(2) A Can I mention - 

(3) Q Yes. 

(4) A - this 700 here and this 700 
here are two (5) different 700s 
(indicating). 

(6) Q Okay. 

(7) A Yes, this 700 you have here, it 
talks (8) about the 700 - Balboa 700. 

(9) Q Okay. So Exhibit 97 is 
referring to the (lO) Balboa 700 
series? 

(11) AThat's correct 

(12) Q Okay. The first item listed on 
Exhibit 97 (13) is two-speed air 
blower? 

(14) ARight 

(15) O 1 think we already talked 
about - about (16) this feature. This 
is implemented through the use of 
(17) an - an Opto Couple Trisc Oiiw 
(phonetic); Is that (18) right? 

(19) A Opto Isolator Triac Driver, yes. 

(20) Q Okay. And that's what makes 
that (21) two-speed - 

(22) THE DEPOSITION OFRCER: I'm 
sorry. Can you (23) repeat your 
answer? 

(24) THE DEPONENT: Opto Isolator 
Triac Driver. 

(25) MR. HEIM: Opto is spelled ^Ot^ 
O'P-t-o. 
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(1) Q And thaVs what makes 
possible the (2) two-speed 
capabilities; is that right? 

(3) A Let me - let me think about this. 

(4) Q Sure. 

(5) A No, this one - I'm sorry. This 
one on (6) this model - we don 't have 
the Opto Isolator Triac (7) Driver - its 
relays. 

(8) Q On the 800 system? 

(9) A On the 800 system, 

(10) Q It now has -didn't you say it 
now has (11) in - 

(12) A It now has, In 1993, has the 
Opto {^2) Isolator, 

(14) Q Why did they change from the 
relay system (15) to the - to the Opto 
Isolator system? 

(16) A Well, we wanted to control the - 
we (17) wanted to have the feature of 
two speeds. The way we (18) were 
doing It with the relays, we were also 
going through (19) a heating element 
and using as a voltage drop, and that 
(20) way we were getting the - the 
second speed to come af a (21) lower 
RPM. 

(22) As you can see, it says in the 
lower speed (23) it has 'heated" 
because it was going through that (24) 
element, and - and after that, we didn 't 
want to have (25) that. We just - we 
wanted to use the blower to be able 
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(1) to control it, and that's why we 
changed it in 1993, 

(2) Q The second feature is 
dimmable light. 

(3) A Right, 

(4) Q That - that does use the Opto 
Isolator? 

(5) A That does use the Opto Isolator, 
yes. 

(6) 0 How do you - what's the cost 
of the Opto (7) Isolator as compared 
to relay circuits? 

(8) A I don't know. I think it was tittle 
bit (9) more expensive than relays; 
depends what amperage you're (10) 
talking about. 

(11) Q The "ozone on Indicator 
light," what is (12) that? 

(13) A It's just an - it's an LED light that 
It (14) will light up on the back of the 
ozone 03 icon, which if (15) there is an 
ozone unit and Hit's operating, then it 
(16) will sense that current going 
through and it will turn (17) the lights 
on. 

(18) Q So this feature is just the 
addition of an (19) LED? 
(20) A Yes. It's an addition of LED, and 
so it (21) kind of sends a - a signal back 
through the top side if (22) the ozone is 
on, which we didn't have at the 700. 
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(23) Q Okay. The - the next item is 
"ozone on (24) only during filter 
cycle*? 

(25) A Right. 
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(1) Q What - what did the 700 
series do? 

(2) A I think on 700, the ozone maybe 
was tied (3) to low-speed pump, and it 
was on anytime that lower speed (4) 
pump was on: During the filter cycle or 
during the heat (5) cycle. But on this 
one, it was only - It only turned on (6) 
during the filter cycle. 

(7) Q Is that implemented through 
software? 

(8) A Yes. 

(9) Q The next item is lime delay 
pump (10) switching." Again, that's 
Implemented during - (11) 
implemented through software? 

(12) A That's correct. 

(13) Q And - and that just means 
that there's (14) going to be a delay 
before the pump turns on? 

(15) A Yeah. You have two-speed 
pump. You are (16) switching from low 
to high. It would have split (17) 
seconds. I don't know how many 
minutes - seconds it was (18) delayed 
so it wouldn 't switch too fast. 

(19) Q Do you know why they have 
that? 

(20) A I'm not sure why they had them. 
It was a (21) feature that they used. We 
don 't have them now, 

(22) Q The 800 series doesn't have 
time delay (23) pump switching? 

(24) A The new 8- - 800 new '93 we 
modified it. (25) We don't have that. 
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(1) Q The "permanent time clock 
chip," what is (2) that? 

(3) A A permanent time clock chip? 
Oh, time - (4) oh, permanent time 
clock. It's the chip that it has a (5) 
built-in battery in it. It has a ten years 
backup. 

(6) Q The clock chip has ten-year 
backup? / 

(7) A Yes. 

(8) Q Is that d iff erent than the next 
Item, (9) the "self-powered clock 
chip*? 

(1 0) A Self-powered clock chip - no. 
Probably (ii) it's the same chip that 
they're talking about. So It {^2) keeps 
the - because if it has a battery, there's 
a poiver (13) inside it. It's a static RAhA 
also, 

(14) Q The next item says "pH and 
Orp," O-r-p, (15) "readout 
capabilities." 

(16) A Right. 

(17) Q Did the 700 not have these - 
that (18) capability? 



(19) A The 700 had the pH capability, 

and I don 't (20) think It was ever used. 

We made some prototypes, but no, (2i) 

/ don 't think it was ever used. 

(22) Q Okay. What controllers did 

Balboa have (23) when you first 

started going - when you first went 

to (24) work for them? 

(25) A 19 ~ let me see. I remember 

604 was In 
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{^) production. 

(2) Q Any other ones? 

(3) A €04, and that was first I went 
there. And (4) then shortly after, in '85, 
they renamed It to a 605. 

(5) Q Were there any hardware 
changes between (6) the 604 and the 
605? 

(7) A There were some changes. I'm 
not sure (8) exactly. Maybe some 
additional features, but not (9) realty - / 
don't remember. 

(10) QOkay. And when did the 605 
come out? You (ii) said sometime in 
•85 or '86? 

(12) A 605 was '85. 

(13) Q What was the next controller 
that Balboa (14) came out with? 

(15) A At the same time we made 624, 
which was (16) the 240 version of the 
605, and then 700 series. 
(17) O When was the - when did you 
come up - (18) when did Balboa 
come out with the 624? 

(19) A I believe it was 1995 to the same 
time, 

(20) Q When did the 700 series come 
out? 

(21) A Production you mean? We went 
back - (22) okay, or when we actually 
started developing that? 

(23) Q Well, let's talk about both. 
When did (24) they start developing 
It? 

(25) A Probably August or '85 when I 

started. 
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(1) That was the reason I started there. 

(2) Q Was to work on that project? 

(3) A No. I started to work on 
something else. (4) And the engineer 
who were there was getting in charge 
of (5) developing the microprocessor 
700. 

(6) Q Who was that eng ineer? 

(7) A Cindy Otto (phonetic). 

(8) Q When did they actually come 
out In (9) production with the 700 
series? 

(10) A I think in '87 we had 50 units, we 
built (1 1) 50 prototypes, and we gave 
them to the market - 1 guess (12) we 
gave them to Sundance at that time and 
for the dealers (13) and for Sundance 
employees to put them in the spa and 
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use (14) them, 

(15) Q You think that was sometime 
•87? 

(16) AYes. 

(17) Q Are you - are you pretty sure 
about that (18) date? 

(19) A I am very sure about that date, 

(20) QOkay. Do you know what - 
what month of (2i) the year that was? 

(22) A No, I dor) *t remember. 

(23) Q Do you - do you know 
anything about a 200 (24) system? 
(25) A 200 system? Yes, 
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(1) Q What was the 200 system? 

(2) A 200 system was a down-sized 
version of a (3) 605 system, and it had 
iess capabiiities, didn't have (4) the - 1 
guess the biower, Itwasrealiy 
designed to (5) wori< with the iittle top, 

(6) Q Do you know when they - 
when Balboa came (7) out with the 
200 series? 

(8) A Maybe - I'm not exactly sure - 
*88, *B7, (9) *89 somewhere in that area, 

(10) QOkay. 

(11) A And I don Y thinl( we made many 
of them (12) either so ... 

(13) Q Let's talk about the 600 
series. Those (14) were all -were 
those all electronic controllers? 

(15) AYes. 

(16) Q They weren't 
electromechanical? 

(17) A No. 

(18) QOkay. Did they have 
programmable logic? 

(19) A Programmable logic? No, 

(20) Q So they d idn*t have the 
PAL-type device (21) that we just saw 
in the Sundance 600 series? 

(22) A No. 

(23) Q They didn't have that, 

(24) The 700 series was a 
microprocessor (25) device? 
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(1) A Yes, 

(2) Q Okay. Were you Involved in 
shipping the (3) first hund- - the first 
700 unKs out? 

(4) A Oh, yeah, 

(5) MR. HEIM: Let's go ahead and 
mark this as (6) Exhibit Number ... 

(7) THE DEPOSITION OFFICER: 
114. 

(8) MR. HEIM: 114. 

(9) (Plalnttff*s Exhibit 1 14 was marked 

(10) for identification by the Deposition 

(1 1) Officer and is retained by counsel.) 

(12) QBYMR. HEIM: Exhibit 114 is 
a - about (13) four or five pages that 
we received from Sundance in this 

(14) lawsuit. 

(15) AUh'huh. 

(1 6) Q And the third page of this 
document - 



(17) A Okay 

(18) Q - has on the top, it's a 
delivery receipt (19) from Balboa 
Instruments. Do you see that? 

(20) A Yeah. 

(21) Q And the date is March 31st, 
1988. 

(22) A Right. 

(23) G Down there it has 'system 701 
complete*? 

(24) A Yeah. 

(25) Q And then down below that it 
has first 
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(1) Article 701 system." 

(2) A Okay. 

(3) Q That's why I was asking you if 
you were (4) sure about the '87 being 
the date because - does this (5) 
change your mind? i guess is the 
question. 

(6) A No. 

(7) QOicay. Do you know what this 
referred to? 

(8) A Well, that's seems like a 7011724 
system. (9) / think. Seems like there 
were a couple of 701 and 724 (10) we 
sent to Sundance to their engineering 
department. 

(11) Q Do you know why Balboa 
would have called (12) these the "first 
article systems"? 

(13) A I'm not sure - well, I mean, 
maybe there (14) are - let me think. 
Maybe - 

(15) MR. PAINE: Don't guess. Don't 
guess If you (16) don't know. 

(17) THE DEPONENT: Well, I can't 
answer. 

(18) Q BY MR. HEIM: Okay. Do - do 
you know the (19) person who signed 
this document? i guess that actually 

(20) says "received* so that would 
have been a - 

(21) A That was at Sundance. 

(22) Q - a Sundance person. 

(23) Do you recognize that 
signature? 

(24) A No. 

(25) Q Do you know when Sundance 
first began ^ 
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(1) selling the 700 system? 

(2) A I thought it was '88. 

(3) O Okay. Did anybody other 
than Sundance (4) sell the 700 
system? 

(5) A I don't know. I know we've 
made some (6) controls forKior 
(phonetic) Corporation in '88 or '89 at 
(7) that time, but I don *t know what unit 
It was. Either It (8) was a 600 unit - / 
mean 624 or 700. And I can 'f - / (9) 
don 't remember that. 
(10) Q Why - you said you made 
about 50 units of (1 1) the first 



prototypes of the 700 series? 

(12) A Right. 

(13) Q Do you remember wtioaffDU 
shipped those (14) out to? 

(15) A Well, we gave all of them ^aflof 
them (16) to the - / mean, we have - 
gave all to Sundance, and (17) we hmcf 
few of them in the spas that we ham at 
Balboa. (^S) And fdont know where 
and when they went, no. I think (19) Ibw 
of the employees at Sundance had 
some and- 

(20) Q Some of the original 700? 

(21) A Exactly. 

(22) Q Do you know which 
employees would have (23) tfioetf? 

(24) A No, not right now, no, I dofft 

(25) Q Did -did Balboa Ship --acad 
out 
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(1) shipping documents with thcM 
prototypes? 

(2) A I'm sure they did. Yeah, / wBsnT 
working (3) In the shipping departmm^ 
so I don't know that. 

(4) Q Were changes made to the 
700 system after (5) those first 50 
prototype units were shipped otiCT 
(6) A As far as the -the- what part of 
the (7) system? 

(8) Q Hardware or software. 

(9) Al-I-I don 'f remember. 

(10) Q You weren't intimately 
involved with that (il) project? 

(12) A I was involved in testing It, and— 
but (13) / " I'm sure there were some 
feedbacks - this was (14) prototypes*- 
some feedback from marketing 
department, (15) Sundance marketing 
department, back to us, and maybe 
they (16) wanted different features or 
add things, or - and they (17) need 
some features, and, you know, but „ 
(1 8) Q Do you know what reviskm 
was the actual (19) pro- - production 
version? 

(20) ANo,lthinkthatwe-weliM 
called them (21) 700 aeries, 
(22) Q Let me hand you a documeoft 
marked as (23) Exhibit 115. (24)/// (25) 

fjl 
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(1) (PlaintifTs Exhibit 115 was mastod 

(2) for klenttncation by the DepositioQ 

(3) Officer and is retained by counsel.) 

(4) QBYMR.HEiM: Doyourwal 
seeing this (5) exhIbH before? 

(6) A Sure. 

(7) Q In the bottom rlght-hantf 
comer it has a (8) date of Octok>ar 
19th, 1988, and a revision dataoC{B| 
December 8, '88. It says -700 
Schematic Revision 78-B^ 

(10) AYes. 

(11) Q And this is the only I 
drawing that (12) I've seen. 
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(13) A Yeah. 

(14) Q Do you know If this was the - 
the actual (15) production version of 
the 700 series? 

(16) A t think it was. i*m sure maybe 
after that (17) there were other 
revisions, but this was a production (18) 
revision. 

(19) QOkay. Does that mean that 
the actual (20) production could not 
have occurred until October 19th, 

(21) 19887 

(22) A No. Actuaiiyjt may have 
happened a iot (23) sooner than that. 
This was another revision of it. As (24) 
you can see, it says 'Rev. 8-B.' I'm sure 
there was a (25) Rev. 8- - S-A or even 
prior to that. 
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(1) Q What - and that was really my 
question. 

(2) Do you know which version was 
the - the (3) commercial version that 
was sold? 

(4) Al^t can 't - / don 't remember 
right (5) now, no. 

(6) Q Do you remember if the - the 
initial 700 (7) prototype design had 
two temperature probe inputs to the 

(8) microprocessor? 

(9) A I know it has two temperatures - 
two {^Q) temperature sensor, yes. To 
the microprocessor, I'm sure (1 1) /t did. 

(12) Q the first version that went 
out? 

(13) A I don't remember now. 

(14) Q You don't know. Do you 
know if the first (15) version could 
compare temperature values for the 
two (16) sensors? 

(17) A No J don 't remember that. 

(18) Q Did the - did the initial 700 
system have (19) a freeze protection? 

(20) A Yes, it had freeze protection. 

(21) Q Do you remember how that 
system (22) implemented the freeze 
protection? 

(23) A I know we had a freeze on our 
High Limit (24) Sensor, which were both 
the same sensor. 

(25) How was it implemented? It was 

connected 
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(1) to the - to the circuit board, was 
going through (2) eiectronics of the 
circuit board. And as far as at what (3) 
temperature, I don 't remember. 
(4) Q Putting aside the 
temperature, what did it (5) do? Did it 
turn on the pump, or did it turn on 
the pump (6) and the heater? Do you 
remember? 

(7) A No, I don't. 

(8) Q Okay. Now, you said - you 
said H (9) went through the circuit 
board. Did the 600 have freeze (lO) 



protection that didn't go through the 
circuit board? 

(11) A No. The 600, as we saw the ~ 
the other, (12) the Sundance 600 
schematic earlier. It is the same exact 
(13) way of Sundance does right now. 
And that's the same way (14) we did the 
600 in '65. 

(15) Q They didn't just use a freeze 
switch? 

(16) A I think maybe an eariier version 
ore- - (1 7) 1984 maybe six or four used 
the freeze switch, but none. (18) / think 
the 605, it was using the comparator. 
(19) Q You said you think. Are you 
sure about (20) that? 

(21) A I can look at -if Nook at the (22) 
schematic, I tell you for sure, but I'm 
not sure about (23) that. 
(24) Q Who has the schematics? Do 
you have - (25) does Sundance have 

it? 
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( I ) A Sundance doesn 't have the 
schematic. (2) Balboa, I'm sure does. 
(3) Q Did the - the Balboa 700 
series have the (4) capability to 
maintain historical logs? 

(5) A Do you mean the 700 series? 

(6) Q Yes. 

(7) A I don't think so. 

(8) Q When you were with Balboa, 
were you ever (9) involved In any 
quality control meetings with 
personnel (10) of Sundance? 

(II) A Yes. 

(12) Q What were those meetings all 
about? 

(13) AMee ting for the failure that - 
well, the (14) failures that they had in 
the field, what can we do to - (15) 
regarding the controls, and what can 
we do to improve (16) that. 

(17) Q Was - there was a failure 
problem? 

(18) A I mean if in case, for example, 
there is (19) something wrong with the 
board or -or- or the top (20) side 
panels or manufacturing, things like 
that, just the (2i) ongoing meetings we 
had with Sundance once a month - (22) 
just basically we were working as one 
unit together to (23) try to make the unit 
better. 

(24) Q Were there any complaints 
from Sundance (25) about the high 
failure rates? 
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(1) A No, not-' no. We had an 
ongoing (2) meetings, and we were just 
going - at some point we had (3) some 
problem with the top side panels; the 
lamination on (4) the LCD; things like 
just manufacturing problems, which (5) 
through those meetings we tried to take 
care of these (6) problems. 



(7) Q You don't remember 
Sundance ever coming to (8) you or 
somebody else at Balboa and saying 
that the (9) failure rates were too high 
on the 700 series? 

(10) A Not to me, no. I don't remember 
that. 

(11) Q Were you told that by 
anybody else at (12) Sun- - at 
Balboa? I'm sorry. 

(13) A No. 

(14) Q Mr. Sadati, I'd like to have 
you take a (is) look again at the 
interrogatory answers - 

(16) A Okay. 

(17) Q - that you were looking at 
before. 

(18) A What exhibit is that? 

(19) Q It's not an exhibit. 

(20) A Okay. 

(21) (Counsel talking simultaneously.) 

(22) MR. HEIM: Does he have one 
over here? 

(23) THE DEPONENT: (Inaudible). 

(24) MR. PAINE: No. 

(25) MR. HEIM: No. 
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(1) MR. PAINE: I have one here. I 
thought he had a (2) copy earlier. 
(3) MR. HEIM: The one he had has a 
note on the (4) front from one of the 
court reporters about keeping a (5) 
copy of it with the exhibits. I think it 
may be the one (6) you have there, 
Louis. Does it say something about 
John (7) on it? 

(8) MR. PAINE: Yeah. 

(9) THE DEPONENT: Okay. 

(10) MR. HEIM: I'll wait till your 
counsel finds his (i i) copy. 

(12) (Discussion held off the record .) 

(13) MR. PAINE: All right. Proceed. 

(14) MR. HEIM: Okay. 

(15) Q When you were at Balboa, did 
you ever hear (16) why Sundance 
decided to develop its own 
controller? 

(17) A Oh, no. I didn't know they were 
" at (18) that time I didn 't know 
Sundance was developing their own 

(19) controller. 

(20) Q If I could have you turn to 
page 3 of the (21) document of the 
Supplemental Answers, 
interrogatory (22) Number 3 asks 
Claiic to - to provide the reasons 
why. It (23) says that the 21 5 patent 
is invalid, and then for each (24) 
claim Sundance has given us an 
answer. And I'd like to (25) go 
through those answers with you 
much as we did with the 
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(1) infringement questions. 

(2) A Okay. 

(3) Q With respect to Claim 1 , it 
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says: (4) "Invalid because all 
elements of the (5) claim are either 
shown in or made obvious (6) by 
Spa-trol device which was available 
more (7) than one year prior to filing 
date of (8) patent and suit/ (9) Are 
you familiar with the Spa-trol device? 

(10) A I've seen one unit recently. 

(11) QOkay. Have you done a study 
of that unit? 

(12) A Minor 

(13) Q What have you done? 

(14) A I just basically took a look at the 
unit (15) and tried to install it in the spa 
and tried to operate (16) it, and It 
partially worked. And it was not a 
perfect (17) unit so ... 

(18) Q Okay. You said it partially 
worked. What (19) part worked? 
(20) A The low-speed pump wasn 't 
working, so I (2i) had to do some 
manipulation to get the stuff running, 
(22) Q Which - which model of - of 
the Spa-trol (23) device did you test? 
(24) A I don 't know. It was a one (25) 

microprocessor-based model. 

Page 158 

(1) Q Okay. 

(2) A That's the only one I know. 

(3) Q Do you have that? 

(4) MR. PAINE: Do you want us to 
bring it up here? 

(5) MR. HEIM: Yeah, well, we can at 
a break. 

(6) MR. PAINE: I have It. If you want 
It, I'll go (7) get it. 

(8) 0 BY MR. HEIM: Let me just 
ask you: How (9) many temperature 
probe inputs does the Spa-trol 
device (10) have? 

(11) Alt has one temperature sensor, 
and there (12) was a mechanical High 
Limit. 

(13) QOkay. So there was no two 
temperature (14) probe - there were 
not two temperature probe inputs to 

(15) the microprocessor in the 
Spa-trol design; is that right? 

(16) A No, I coutdn 'f - / couldn 'f verify 
that. (17) / couldn*t~lam not sure, 
because I didn't have the (18) 
schematic. I didn 7 have all - / think it 
was (19) basically - / didn't even have 
the temperature sensor (20) there. I 
had to just use the resistor to 
manipulate (2i) that. 

(22) Q Did you have the interface 
board? 

(23) A Yes. 

(24) Q Okay. There is only one 
connector (25) available for a 
temperature sensor on that board, 
isn't 
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(1) there? 

(2) A Yes, right. 



(3) Q Do you know how the 
Spa-trol device (4) implemented 
freeze protection? 

(5) A Seems like when I - / lowered 
the (6) temperature to - / mean, I used a 
little potentiometer (7) fo - for the 
thermistor. And when I went to, like, 40, 
(8) approximately 40 degrees. It would - 
there was an LED (9) for the freeze 
sensor lit up. 

(10) So as I said, the - the low-speed 
pump ( 1 1 ) wasn working, so I didn 7 
know if it was sending a (12) signal to a 
pump or not. 

(13) Q Was the heater working? 

(1 4) A Yeah, the heater was fine. 

(15) Q Did tt turn on the heater when 
the (16) temperature dropped below 
that threshold value? 

(17) A I don't think so. 

(16) Q It - SO it may have turned on 
the pump? 

(19) A Right. 

(20) Q But it didn't turn on the 
heater? 

(21) A No, 1 don't think SO. 

(22) Q Do you have the patent in 
front of you (23) anywhere? 

(24) A I'm sure... 

(25) MR. PAINE: There you go. 
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(1) MR. HEIM: Let me see If I can find 
it-!- 

(2) MR. PAINE: I've got one. 

(3) MR. HEIM: I need to find one for 
myself. 

(4) MR. PAINE: Oh. 

(5) (Pause in proceedings.) 

(6) Q BY MR. HEIM: If I could 
direct your (7) attention back to 
Claim 1, which is on Bates number 

(8) S00020 - 

(9) A Ail right. 

(10) Q- column 21. 

(11) A Yes. 

(12) Q Claim 1 says - it says "8 first 
sensor," (13) *a second sensor/ and it 
says the microcomputer (14) 
processes signals generated by the 
sensors.* (15) The Spa-trol device 
doesn't do that, does (16) It? 

(17) A The Spa-trol has 
microprocessor, and it (18) has 
temperature sensor, tt also has High 
Limit Sensor (19) that - but as far as I 
could tell, the High Umit Sensor (20) is 
- it's shutting the whole system down 
and basically (21) shirts the 
microprocessor down. 

(22) But maybe It's not sending the 
signal to (23) the - fo the 
microprocessor directly, but it will shut 

(24) the processor down. 

(25) Q So the microprocessor 
doesn't process any 
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(1) signal from the High Limit S«nsor 
on the Spa-trol device, (2) does tt? 

(3) A No, not in the unit that I had 
seen. 

(4) Q Is there any other device that 
you know of (5) prior to that that 
would invalidate the 215 patent that 
(6) did - that had both the first and 
second sensor that (7) provided 
inputs to a microprocessor? 

(8) MR. PAINE: Would you repeat 
that question? 

(9) MR. HEIM: Sure. I would be 
happy to. 

(10) Q Do you know of any oth^r 
prior art device (1 1) that you're going 
to contend invalidates Claim 1 other 

(12) than the Spa-trol device? 

(1 3) A Yeah, I think Balboa does that 

(14) Q And that's based upon your 
belief that (15) that unit was available 
back In the 1986 or '87 * what (16) 
time parlod did you say? 

(17) A Well, t mean, we started 
developing it (18) in '85 - the 
prototypes, it was done in '87. 

(19) Q And what month did you say 
of '87? 

(20) A I'm not sure as far as the month 
of '87. 

(21) Q So you would supplamant 
this answer to say (22) that the 
Balboa device also does that? 

(23) A Yeah. 

(24) Q Do you have any 
documentation that (25) supports that 
the Balboa device was completad as 
of that 
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(1) date? 

(2) A No, I don 't have any 
documentation. 

(3) Q Any other device that you 
know of? 

(4) A Well, no, based on my 
knowledge. I worked (5) af Balboa and 
Sundance. Those are the only places I 

(6) can - that I know of. 

(7) Q Other than the Spa-trol 
device and the (8) Balboa device - 
and I assume you're talking about 
the (9) Balboa 700? 

(10) A Exactly. 

(1 1) Q Other than the Spa-trol 
device and the (12) Balboa 700 
device, is there any other product or 
any (13) other prior art that Sundance 
contends invalidates (14) Claim 1? 

(15) MR. PAINE: Or that you know of . 

(16) THE DEPONENT: No J dont 
know of any, 

(17) Q BY MR. HEIM: Okay. And 
you are the (18) corporate 
raprasentative on the prior art Issue; 
correct? 

(19) A Yes. 
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(20) Q Claim 4 is the claim that has 
the (21) microcomputer calculating 
the difference between the (22) 
temperatures detected by the 
sensors. Do you see that in (23) the 
claim, Claim 4 of the patent? Claim 
4, 1 can read It (24) If you like. 

(25) A You're talking about this here 
Page 163 

(1) (indicating)? 

(2) Q The patent, yes. 

(3) Where in the microcomputer It 
calculates (4) the difference between 
the temperatures detected by the (5) 
sensors. 

(6) A Uh'huh. 

(7) Q The Balboa - strike that. 

(8) The Spa-trol device could not 
do that, (9) could it? 

(10) A I can *t tell you how the software 
was {^^) written on that. If -If -no. If 
the - no. 

(12) Q It could not do H, could it? 

(13) A No, Because there's only one 
temperature (14) sensor 

(1 5) Q Back In '87, the Balboa 
device couldn't do (16) that either, 
could It? 

(17) A To calculate the two different 

(18) temperature, no. 

(19) Q Is there any other prior art 
that you're (20) aware of that could 
do that? 

(21) A No J don't know. 

(22) Q Let's go to Claim 37. Is it - 
let me ask (23) you this: Is it 
Sundance's contention that the (24) 
Spa-trol - Spa-trol device invalidates 
every claim of (25) the 215 patent? 
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(1) A Yes. Most of the claims of the 
21'- (2) yes, because I think that - 1 
mean, the way I read it (3) here Is it has 
a microprocessor and it has the (4) 
temperature sensor. And in my 
opinion, Spa-trol has a (5) 
microprocessor, has a temperature 
thermistor on, Balboa (6) unit has the 
same thing. 

(7) Q Are you saying that it would 
have been (8) obvious to modify the 
Spa-trol device to add a second (9) 
temperature sensor? 

(10) A Well, is it obvious that we can 
modify? (i i) I'm sure that that unit is 
capable of it, I mean, that {A2) 
microprocessor has probably B-bit 
processor, same as (13) Sundance, 
same as Balboa, same as probably this 
unit, 

(14) Q That's not the question I 
asked. I said: (15) Would it have been 
obvious at that time to modify the 

(16) Spa-trol device to add a second 
temperature sensor input (17) to the 
microprocessor? 



(18) MR. PAINE: I don't understand 
the question, (19) Mike. I mean, I don't 
know what you're saying. Obvious (20) 
to whom? 

(21) Q BY MR. HEIM: Well, I mean is 
that your (22) contention that it would 
have been obvious? 

(23) MR. PAINE: Where do you pick 
up? How has he (24) ever said It was 
obvious? 

(25) MR. HEIM: Let's go back and 

look at Claim 1. 
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(1) Claim 1 says "invalid because all 
elements of the claim (2) were either 
shown in or made obvious.' 

(3) MR. PAINE: All right. Explain that 
to him (4) when - when you are asking 
the question. 

(5) Q BY MR. HEIM: That's what I 
want to know. (6) Is that what you're 
- is that what you're saying? 

(7) A Well, was it obvious? Yeah, I 
mean, if (8) you look at them, the 
Spa-trol was made in '70s, I (9) believe, 
which I didn 't know, I - 1 first have 
heard (10) about Spa-trol is about 
twelve months ago or two and a (il) half 
months ago and - 

(12) Q Did you ever hear of the 
Spa-trol device (13) when you were at 
Balboa? 

(14) A No. 

(15) Q Did anybody at Balboa say 
when they were (16) developing the 
700 series, that we ought to go look 
at (17) the Spa-trol device? 

(18) A I'm - I'm not sure. I -I don't 
know (^9) that. 

(20) Q Had you - you said the first 
Spa-trol (21) device you saw was a 
couple of months ago? 

(22) A Yes, 

(23) Q Is it your understanding that 
the Spa-trol (24) device - strike that. 
(25) Is it your understanding that the 
company 
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(1) who made the Spa-trol device 
went out of business?' 

(2) A I believe they are no longer in 
business, (3) yeah, 

(4) QOkay. Do you know why they 
went out of (5) business? 

(6) A No, I don Y know that. 

(7) Q I'm looking at Claim 8. Can - 
were you (8) able to determine 
whether or not the Spa-trol device (9) 
could determine the rate of heating 
of the water? 

(10) A No, I can 't - no, I couldn 't. 

(11) Q So you don't know If the 
Spa-trol device (12) had that 
capability? 

(13) A No. 

(14) Q Did the Balboa 700 device in 



1987 have (15) that capability? 

(16) A Of controlling the - the rate of 
heating (17) as the claim says here? 

(18) QYes. 

(19) A No. 

(20) Q tt could not do that? 

(21) A It couldn't do that. 

(22) Q The Balboa device could not 
figure out the (23) time necessary to 
raise the temperature of the water 
from (24) one temperature to another 
temperature? 

(25) A No, we didn't do that. The way 

we did 
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(1) that was the same that we do the 600 
right now. 

(2) Q Was the - was the Spa-trol 
device able to (3) monitor the voltage 
of the power source? 

(4) A I - 1 don't know, 

(5) Q Was the Balboa 700 system in 
1987 capable (6) of monitoring the 
voltage of the power source? 

(7) A No. 

(8) Q Did the Balboa 700 series in 
1987 have (9) freeze protection? 

(10) A Yes. 

(11) Q What type of freeze 
protection did it (12) have? 

(13) A Thermistor, High Limit/Freeze. 

(14) Q What was the procedure by 
which the (15) Bal- - the Batboa 
device performed freeze protection? 

(16) A I don 't remember right now. 

(17) Q Do you remember if tt just 
turned on the (18) pump or did it turn 
on the pump and the heater? Do you 

(19) remember any of that? 

(20) A No, I don't. 

(21) THE VIDEOGRAPHER: Ten 
minutes left on this (22) tape. 

(23) Q BY MR. HEIM: And you said 
the Spa-trol (24) device only 
activated the pump, as far as you can 
tell; (25) is that right? 
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(1 ) A I said the pump - tow-speed 
pump wasn't (2) working, so I couldn't 
tell if it was activating it or (3) not. 

(4) Q So you don't even determine 
that? 

(5) A I couldn Y determine that. 

(6) Q Is there anybody else at 
Sundance who has (7) or who has 
been asked to perform tests on the 
Spa-trol (8) device? 

(9) A No. 

(10) Q Did the Balboa 700 series in 
1987 have (11) optical Isolation 
circuitry? 

(12) A '87? 

(13) QYes. 

(14) A No. 

(15) Q Did the Spa - does the 
Spa-trol device (16) have optical 
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XHAX(29) 



isolation circuitry? 

(17) iAVes. 

(18) Q It does have that? 

(19) A Yes, 

(20) Q Does it have it for the pump 
and heater? 

(21) AYes. 

(22) Q What - the Spa-trol device, 
does It use a (23) microcontrolier? 

(24) AYes. 

(25) Q Do you know who is the 
manufacturer of 
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(1) that? 

(2) A No, I can 't remember right now. 
1-1(3) was trying to find data books, 
and it was discontinued, 

(4) Q With respect to * to all of 
these (5) Invalidity positions of 
Sundance, is there any device - (6) 
and as to all the claims, is there any 
device or prior (7) art other than 
Spa-trol or Balboa that Sundance 
will be (8) relying for - relying on for 
invalidity? 

(9) MR. PAINE: That's not a 
question. He knows (10) that's not his 
determination. Mike. All he is here is to 
(1 1) tell you what - what Sundance 
knows. Whether we have (12) other 
evidence or not, he doesn't know it, and 
he's not (13) going to tell you if he did 
know. 

(14) MR.HEIM: He's not going to tell 
me. it he did (15) know? 
(16) MR. PAINE: (Inaudible.) Alt 
you're doing is (17) talking to him about 
his knowledge of what he knows about 

(18) prior art and invalidity of the pact. 

(19) MR.HEIM: I'm asking him as the 
corporate (20) representative what prior 
art you're going to rely on. 

(21) MR. PAINE: Well, you can't ask 
him that. He's (22) not going to 
determine that. Our experts are going 
to (23) determine that. Just like you 
weren't going to reveal (24) your 
experts, we're not going to tell you our 
experts. 

(25) MR. HEIM: Well, I'll tell you, I 

think -I 
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(1) think you got a problem because 
you've got a court order (2) that's 
saying that as of last September you 
need to tell (3) us what prior art you're 
going to be using or relying on (4) for 
invalidity, and so we - we can deal with 
that (5) later. 

(6) Q I want to know what other 
products of (7) prior art patents or 
publications do you know of that you 

(8) believe invalidate - 

(9) MR. PAINE: That's a good 
question. 

(10) Q BY MR. HEIM: - that 



invalidate any of (i i) the claims of 
the 215 patent? 

(12) MR. PAINE: I don't mind him 
answering that (13) question. That's not 
the question you asked. 

(14) THE DEPONENT: I don't know 
any. 

(15) Q BY MR. HEIM: Those are the 
only two you (16) know of? 

(17) AYes. 

(18) Q Are you familiar with a - a 
Baker-Hydro (19) product? 

(20) A No. 

(21) Q You've never seen that 
product before? 

(22) A No. 

(23) Q Have you ever seen any 
literature on the (24) Baker - 
Baker-Hydro product? 

(25) A No J don't. 
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(1) Q What about a Ramco 
product? 

(2) A I heard of - I've heard of - of 
Ramco, (3) but I never - no, no, I can't. 

(4) Q You don't know? 

(5) A I've heard - I've heard that 
name. 

(6) Q You don't know what type of 
product they (7) had prior to 1987? 

(8) A No, I don't. 

(9) Q What about a company called 
Nemco? 

(10) A No. 

(11) MR.HEIM: That's all the 
questions I have. 

(12) MR. PAINE: Okay. 

(13) THEVIDEOGRAPHER: Off the 
video record. End of (14) Volume I, 
Tape 2 at 2:22. 

(16) (Whereupon, at the hour of (17) 
2:22 p.m., the proceedings (18) were 
concluded.) 

(19) -oOo- 
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(1) I certify that the foregoing is true and 

(2) correct. 

(6) Executed at 
on ; , 

(place) (Date) ' 

(9) 

(Signature of Deponent) 
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(1) NOTARIAL CERTIFICATE 

(3) STATE OF ) 

)SS. (4) COUNTY OF 
) 

day of 

,199 , (7) before 



name is (i i) subscribed to the 
foregoing deposition transcript, and 
(12) acknowledged that he/she 
executed same. 

(15) 

(Signature of Notary) (Seal of 

Notary) 
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(1) STATE OF CALIFORNIA ) 

)SS.{2) COUNTY OF LOS 
ANGELES ) 

(4) I, Krlsten D. Polssonnier, Certified (5) 
Shorthand Reporter, Certificate 
Number 10669, for the (6) State of 
California, hereby certify: 
(7) The foregoing proceedings were 
taken (8) before me at the time and 
place therein set forth, at (9) which time 
the deponent was placed under oath by 
me; (10) The testimony of the deponent 
and all (ii) objections made at the time 
of the examination were (12) recorded 
stenographically by me and were 
thereafter (13) transcribed; (14) The 
foregoing transcript is a true and (15) 
correct transcript of my shorthand 
notes so taken; (16) I further certify that 
I am neither (17) counsel for nor related 
to any party to said action, nor (18) in 
any way interested in the outcome 
thereof. 

(19) In witness whereof, I have 
hereunto (20) subscribed my name this 
18th day of December 1995. 
(24) 

Kristen D. Poissonnier, CSR 
(25) Certificate No. 10669 



(6) On this 



me 



(8) personally appeared, 

(9) personally know to me (or proved to 
me on the basis of (10) satisfactory 
evidence) to be the person whose 
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"THE SYSTEM" 

LIMITED WARRANTY 

Sta-Rile Industries, Inc. ("Sla-Rife") warrants to ihe original consumer purchaser ("Purchaser") of products 
manufactured by it Ihot they are free from defects in moferiols or workmanship. 

If within TWENTY-FOUR (24) months from date of installation, the logic board should prove to be defective, it shall be 
repaired or replaced at Sla-Rile's option. If any other product shall prove to be defective within TWELVE (12) months 
from date of inslallotion, it shall be repaired or replaced at Sto-Rite's option. Purchaser must pay all labor and 
shipping charges necessary to replace the product covered by this warronfy. This warranty shall not apply to ony 
product that has been subject to negligence, misapplication, improper installation or maintenonce, or other 
circumstances beyond Sla-Rife's control. 

Requests or service under this warronty shall be made by contacting the installing Sta-Rite dealer as soon as possible 
after the discovery of any alleged delect. Sta-Rite will subsequently toke corrective action os promptly as reasonobly 
possible. No requests for service under this warronty will be accepted if received more thon 30 days after the term of 

Ihis worranty. 

This worranty sets forth Sta-Rites sole obligation ond purchaser's exclusive remedy for defective products. 
STA.RtTE SHALL NOT BE LIABLE FOR ANY CONSEQUENTIAL. INCIDENTAL OR CONTINGENT DAMAGES 
WHATSOEVER. 

THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER EXPRESS WARRANTIES. IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, SHALL NOT EXTEND BEYOND THE 
DURATION OF THE APPLICABLE EXPRESS WARRANTIES PROVIDED HEREIN. 

Some states do not allow the exclusion or limitation of incidental or consequential damages or limitations on how long 
on implied warronty lasts, so the above limitations or exclusion moy not opply to you. This worranty gives you specific 
legal rights and you may olso hove other rights which vary from state to state. 
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Oklohomo City. Oklahoma • Chomblee. Georgio • Ledgewood, Now Jeriey 

. . e . S88 (Rev. 4/82) 
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1— TO REMOTE PANEL 



FIGURE 2 



6- UNCRATING 

"The Systen, ^ 1 0" is p.oced on c wooden sWid for protection o-d eose o^hcndli„, ^^^^^^^^^^ t'^Z I'Tut^^^'^t 
pipe leakage ofter instollafion and could couse domage to the equipment. 
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7. typiAl INSTALLATI0!#DIAGRAM 
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INSTALLATION OF THERMOSHkT THERMOWELL 

IN SUCTION PIPING 

(USE MID-BRANCH METHOD WHENEVER POSSIBLE. 
THIS WILL MINIMIZE EROSION OF THERMOWELL IN WATER STREAM). 

IMPORTANT- BE SURE TO INSULATE TEE AND ALL PIPING WITHIN APPROXIMATELY 12" OF TEE TO 

M^nImIZE H^^^^^^ HIGH HEAT LOSS CAN CAUSE EXCESSIVE HEATER CYCLING. 

DO NOT INSTALL TEE SUCH THAT MIDDLE BRANCH POINTS ABOVE HOR'^O^TAL THIS COULD 
ALLOW SENSING BULB TO BE SURROUNDED BY AIR, CAUSING INACURATE SENSING. 



MID-BRANCH METHOD 



FIGURE 4 



SUCTION PIPING 




SUCTION PIPING 



•rZ. HORIZONTAL 



COUPLING 



V/i" PIPE (SUPPLIED WITH UNIT) 
TO THERMOSTAT 



CAPILLARY TUBE 



FIGURE 5 



END BRANCH METHOD 
SUCTION PIPING 



SUCTION 
PIPING 




TO THERMOSTAT 



CAPILLARY TUBE 



FIGURE 6 



THERMOWELL 



THERMOWELL INSTALLATION EXPLODED VIEW 

1/2" MINIMUM— 



1 '/a" TO Va" 
FPT REDUCER 



PLASTIC 
COMPRESSION 
FITTING BODY 



YELLOW 
Rlj4G 



THERMOWEl 
CAPILLLAR 
TUI 




TEE OR COUPLING 



APPLY TEFLON TAPE 
OR PLASTO-JOINT 
STIK TO THREADS 



NEOPRENE 
BOOT 
(SPLIT) 



PLASTIC 
FITTING 
NUT 
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1?. AIR BLOWER P^ING 

IT IS ESSENTIAL THAT THE AIR BLOWER PIPING BE AS FOLLOWS: 

THE PIPE DIAMETER MUST NEVER BE LESS THAN 2". Use of smoller piping will void the blower warranty , everely 
r^^M^l^^^^^^ excessive blower motor heot boild-up. Thi, condition would result .n severely shortened 

service life of the blower and premature burn-out of the motor. 
BLOW« RETURN P.JING MUST HAVE A J^HA^FOR^^ 

people in the woler. and would cause damoge to the blower. 

spa/hot tub. . 

r auT.ON. IF THE AIR BLOWER PIPE JOINTS ARE CEMENTED TOGETHER, THE GLUE JOINTS MUST CURE FOR AT 
f P A Jt??H0URsTr|S^^^ TURNING ON THE BLOWER. Fumes from the glue could be conta.ned m the p.pmg 
tnd thVfume° are higllly Ho^^^^^^^^ sparks from the blower motor could ignite the fumes, .f they are not 

allowed to escape during the cure time. 

U is recommended that the air piping not be cemented into the 2" discharge-port on the blower, to allow easier service 
or replacement. A self-tapping screw is adequate to secure this connection. 

CAUTION 

TO ASSURE ELECTRICAL SAFETY SPAS /HOT TUBS EQU.PP^ 

RECOMMENDED THAT AiR BLOWERS BE PIPED ONLY INTO ^IR CHANNELS ^^^^^ ^^^^^ 

?Si^sl'RtV'o^°Ai^K:E';iK?o7HE^^^^^^^^^^^ ^'"'^^-^ ^^^^'^^^ 
OFF BY BATHERS. THIS WILL CAUSE SERIOUS SHOCK HAZARD POTENTIAL. _ 

n. CIRCUIT REQUIREMENTS 

Plug "THE SYSTEM 1 ^ 0" into receptoc.e on o 20 o^p, 1 1 5 volt wTrVc^OMmInD^HE 

way%hat no other electr^olappncancesan^^ TO PROTECT AGAINST 

USE OF A 20 AMP GROUND FAULT 'NTERRUPTER REtfeF I a^l available. DO NOT USE 
SHOCK FROM CORD. Consult a licensed electrician if a 20 amp., 113 volt current 
EXTENSION OR DROP CORD. 

DO no, loco,. »,d p.,.KO, 000,0,, ^^o^JSt'eEeCtIkAu' Vor'o rRO«°C.^^^^ 

from weor ond froying, which could cause a shock hozard. PROTECT fel-t^. i k 

CONTACT WITH WATER. . . . 

12. REMOTE PANEL AND THERMOWELL 

INSTALLATION 

secured to the mounting surface. 

L • c- ^ A ^Uc« ♦nth^^oQ /hot tub as possible. This will enable the most 
Install thermoweli in suction piping os shown m Figure 4 as spa/hot tub water cool 

,o lo.,o„ ,K,™ow. o p,o>,.c coo,p,«.loo liHln, ,o ■"'-''^J'f /-.tl^S on'3 

,.d„c.r. Th.n, >lip plos,k (i«ing n., y.llow „ng ond ""P'*"' ~ro», ho.ing To .lip ov., .h.rmo-.ll. 

Thermoweli is now installed. 



n 
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CONTROL BOX EXPLOofb VIEW 



.J 




CONTROL BOX REPAIR PARTS LIST 



Key 
No. 


Part 


No. 


Description 


Used 


1 


Ground Foult Interrupter 


1 


2 


Cover 


2 


3 


Screw . »6 -.32 x Lg. 


2 


i 


Control Box Shell 




5 


Ground Bar 




6 


Screw . ff8 - 32 X Vs" Lg. 




7 


Nut - ftS • 32 




8 


LocVwosher • Vi" 




9 


Connector 




9A 


Connector 




9B 


Heoter Cord 




10 


Screw - ft 10 X Vi" Lg. 




n 


Connector 





Port 

Number 



U17-716A 

WC3-46P 

U30-402C 

WCl 17-936 

U17-717 

U30-U3SS 

U36-52SS 

U43-23SS 

wcn7.ioo 

WCn7.103 
WC17-108 
U30-842 
WCn7-102 



Key 
No. 



12 

13 

13A 

U 

15 

16 

17 

17A 

18 

19 

20 

21 

22 



Part 
Description 



Cord & Plug Assembly 
logic Boord 

Wire Harness w/Heater Cord 
Remote Ponel 
Compression Fitting 
Connector 
Connector 
Flow Switch Cord 
Fuse - AGC - 0.10 Amp 

Screw - fflO X lg. 

Connector 

Cover - Control Box 

locknut 



No. 
Used 



i 

250 Voit 



Part 

Number 



U17-715 
WC 17-96 
WC17-109 
WC 17-95 
WC 117-95 
WC 117-97 
WCl 17-101 
WC17-107 
U17-723 
U30-842 
WCn7.98 
WCl 7-948 
U30-n2C 



23 
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INSTALLATION AND OPERATION MANUAL 



ST-1100 CONTROL CENTER 




TABLE OF CONTENTS 



1.0 DESCRIPTION • ^ 

1.1 Control Panel (Faceplate) 

1.2 Equipment Board (Logic Board) * 

1.3 Internal Electrical Schematic ^ 

2.0 INSTALLATION ^ 

2.1 Control Panel and Temperature Sensor ^ 

2.1.1 Spa Lip Installation 

2.1.2 Redwood Deck Installation • ^ 

2.1.3 Concrete/Masonry Deck Installation ^ 

2.2 Line Power. Ground and Neutral ^ 

2.3 Pump Wiring 

2.3.1 One Pump-Single Speed System ^ 

2.3.2 Two Speed Pump System ^ 

2.3.3 Two Pump System ^ 

2.4 . Blower Wiring ^ 

2.5 Heater Wiring ^ 

2.5.1 Gas Millivolt Heaters ' 

2.5.2 Pilolless Gas Electronic Heaters 

2.5.3 Demand Type Hot Water Heaters ^ 

2.5.4 Electric Heaters with Contactors ^ 

2.5.5 Electric Heaters w/o Contactors ^ 

2.6 Setting Heater Thermostat ^ 

3.0 TROUBLESHOOTING 

4.0 ACCESSORIES 
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the right side of the equipment board. 
ILL NOW BE LIVE. 



• LOW VOLTAGE TEST 
and remove all 8 spa control low voltage wire! 

3. Turn ON main power. CAUTION - LEFT HAND SIDE OF EQUIPMENT BOARD 

4. Using jumper wire on right side of board (DC side) 

A. Jump RED TERMINAL to BLACK TERMINAL. 
Pump (Jets) should turn ON. 

B. Jump RED TERMINAL to BLUE TERMINAL 
Blower should turn ON. 

C. Jump RED TERMINAL to BLACK TERMINAL and to WHITE TERMINAL 

Pump should turn ON and healer should FIRE. If heater does not fire, turn off breakers, remove heater wires in Spa-Temp 
HEATER terminals and twist together. Turn on breakers and Jump RED terminal to BUKCK terminal — pump should turn 
ON and heater should FIRE. If heater doesn't fire the problem is In the heater or in the wiring from the heater to the HEATER 
terminals. If heater fires, return Equipment Board to RAMCO for repair. 

If all the tests in Step 4 are positive, the problem is in the low voltage wire or the CONTROL PANEL. 

Check all the following: 

1 6 conductor wire damaged— replace wire and waterproof splices per Section 2.1 (Figure 8). page 4. 

2! Splices in 6 conductor wire not waterproofed thus causing intermittent functioning. Resplice using waterproofing method in 
Section 2.1 (Figure 8). page 4. 

Thermostat switch filled with water— heater or READY light won't turn OFF. . ^ «k«k-«^ 

Dry switch with hair dryer set on 'Mow" for 15 minutes to drive water out of switch. Determine reason for water backing up behind 
Control Panel and correct problem. REVIEW Section 2.1. Seal down faceplate with clear silicone sealanL 
Pushbutton switches filled with water because seals were damaged on back of switches and correct drainage was not provided 
for back of faceplate. Send Control Panel to Ramco for repair and provide positive drain per Section 2.1 



3. 



4. 



4.0 



IN HOUSE REMOTE CONTROL 



Pump switch controls pump. "Read/* light illuminates 
when spa reaches desired temperature. Spa-Temp 
switch deactivates spa-side controls and keeps i^eater 
OFF. Can be used with or without time clock. 
IN-HOUSE PANEL: Brushed stainless steel. 
INPUT POWER: 115 Volt or 230 VolL 
IN-HOUSE VOLTAGE: 6 Volt O.C. 

{no conduit required). 
INSTALLATION HARDWARE INCLUDED: Sheet 

rock box to mount In-house control. 30 feet 
6 conductor cable, wire nuts, hardware. 



For single speed pump system — ORDER ST-llSOA 

For 2 speed pumps and 2 pump systems — ORDER ST-n50 



ACCESSORIES 

IN HOUSE PANEL 



r~ — 




> 










CONTROk CtMTIM 




e 


^ • ® % 
















1/ 








\ 





PUMP SWITCH 
Turns ON your system 
DOwer. lurrying ON 
arcuuuon/iiurauon 
pump. 



\ 

READY LIGHT 
Turns ON 
wn»n spa 
has raacAed 
dattreO lamperature. 



SPA-TEMP DISABLE SWITCH 
Turns ON your ai-in«.Spa 
Control C«ntar. 

With swttch OFF: 

• Healer wttt always stay OFF. 

• Jets and Blower c»/»noi be turrwd ON. 



HOW TO USE YOUR IN-HOUSE REMOTE CONTROL 

PUMP SWITCH SPA-TEMP SWITCH WHAT HAPPENS 



OFF 



® ON 



(5 



OFF 



OFF 




• Filtration pump OFF 

• Time clock turns filtration pump ON and OFF. 

• Heater." Jets & Blower remain OFF 
(at-Spa Control Center inactivated) 



• Filtration pump ON. 

• Heater. Jets, Blower remain OFF 
(al-Spa Control Center inactivated) 



• Turns ON entire Spa System. 

• Filtration pump ON 

• Heater— ON 

• Ai Spa Control Center activated 

• Ready Light ON when Spa reaches desired temperature. 



• Everthing OFF until time dock turns 
system ON— then entire system turns ON 
and comes up to temperature ready for use. 

• Makes use of time dock programming. 



FREEZE PROTECTION -^^T-SOO 

Reads water temperature in plumbmg 
ON punnp when freezing Is sensed. Completely passive ■ 
draws no power during stand-by. Oniy operates system 
when needed tor short periods of time. 




PAGE r 
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.2.4 BLOWER WIRING 
..Line power must be provided to STi 
wired from separate breaker as sho" 



SO terminals labeled LINE 3 and LINE 4 or bloj|kwlil not function. LINE 3 and LINE 4 can be 
r wired with jumper wires from LINE 1 and Ll^^pl^ codes permit. 




FIGURE 19 - wiring Blower 



FOR !15V BLOWtn. 

USE tINC 3 - BLOWER 3 CIRCUIT ONO 
AND PROVlOe NEUTRAL TO BLOWER. 




TO 20 
ISO V OA 1 19 V 



2.5 HEATER WIRING . . . , ■ 

The two-SPA-TEMP "HEATER" terminals are internally connected to a small relay - when heat is needed, the relay closes, thus 

connecting the two "HEATER" terminals. 

The Internal "HEATER" terminals relay Is limited to switching 25 VA and MUST NOT be wired in a manner requiring the relay to 
switch excessive power. 

The relay Is more than adequate to control gas mllllvoll systems, electronic pllotless gas systems, and electric heater contactors 
(power relays). 

2.5.1 GAS MILLIVOLT HEATERS 

Gas millivolt systems consist of a Thermocouple - Pressure Switch - Thermostat - Gas Valve circuit. SPA-TEMP ■'HEATciR 
terminals connect in SERIES anywhere in the circuit. If heater has OFF/ON switch, connection can be made in series w,th this switch. 

Do not bypass or disable heater pressure switch 
OR FIRE MAY RESULT. 



noci 




To SPA-TEMP 
'•HEATER'^ 
TERMINALS ' 




rwur 
coMwfcro^ 



a Kj 

TYPICAL HEATERCiaCUO- 



(BEFORE) 



SPA-TEMP HOOKUP 
(AFTER) ■' 



NOTE: USE 18 gauge or heavier wire lor heater wiring. 



CAUTION: 



FIGURE 20 -Wiring Gas Millivolt Heater 

Route wriring inside heater in such a manner that the 
v^ires cannot be melted by heater internal 
temperatures. 



2.5.2 PILOTLESS GAS ELECTRONIC HEATERS K„=.tori ine 

Electronic heaters use either 1 15V or 230V line power input. Connect the Spa-Temp HEATER terminals in series w.th.the heater Line 
Input. Spa-Temp will then switch the input power to the heater. 

CAUTION: Make sure you provide the correct lr.put power for your heater lf your ^l^^^^^,^fJ;^^|;^^^^^^^^ 

provide 230V power, you may destroy the heater controls and the Spa-Temp mternat HEAT&H Heiay. 

LtHt I fOK iSO V 
MtUTTVAl. fOK U3V 




FIGURE 21 — Wiring Electronic Pllotless Gas Heater 



PAGE 
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LOW VOLTAGE TEST 

Remove eJu^Ten 't;oa7d^^^ and remove all 6 spa control low voltage wires on^e rigm equipment board. 

Turn ON main power. CAUTION - LEFT HAND SIDE OF EOUIPMENT BOARD WILL NOW BE LIVE. 
Using lumper wire on right side o( board (DC side) 



Jump RED TERMINAL to BLACK TERMINAL. 
Pump (Jets) should turn ON. 
B. Jump RED TERMINAL to BLUE TERMINAL 
Blower should turn ON. 

r t..mn RPn TERMINAL lo BLACK TERMINAL and to WHITE TERMINAL , , o -r 

pZ SlJlrn oS'and he^er should F.RE. W hea.or does no. ;;;;,;-»;-^--rm'ral-^^^^^^ 
HEATER lermlnals and Iwlst lofletlier. Turn on breakers and |ump RED terminal \o ^^^CK term nai pur^^^^ 
ON and heater should FIRE. II heater doesn't lire the problem Is In the heater or In the wiring «rom the heater to the HEATER 
lermlnals. I( heater (Ires, return Equipment Board to RAMCO lor repair. 

K all the tests In Step 4 are positive, the problem Is In the low voltage wire or the-CONTROL PANEL. 

Check ail the lollowing: . 

1. 6 conductor wire damaged-repiace wire and waterprool ''f f^^^PfJ „ff.^"°" ^-^^ walerprooling method in 

2. Splices in 6 conductor wire not walerprooled thus causing Intermittent luncllonlng. Respitce using woio ^ y 

Section 2.1 (Figure 8). page 4. _ 

lor back ol laceplate. Send Control Panel to Ramco lor repair and provide positive drain per Section 2.1 



4.0 



IN HOUSE REMOTE CONTROL 



ACCESSORIES 

IN HOUSE PANEL 



(C 



Pump switch controls pump. **Rcad/* light Illuminates 
when spa reaches desired temperature. Spa-Temp 
switch deactivates spa-side controls and keeps heater 
OFF. Can be used with or without lime clock. 
IN-HOUSE PANEL: Brushed stainless steel. 
INPUT POWER: 115 Volt or 230 Volt. 
IN-HOUSE VOLTAGE: 6 Volt D.C. 

(no conduit required). 
INSTALLATION HARDWARE INCLUDED: Sheet 

rock box to mount In-house control. 30 leet 
6 conductor cable, wire nuts, hardware. 



Fof single speed pump sysiem — ORDER ST-n50A 

For 2 speed pumps end 2 pump systems — ORDER ST-IISO 





COMTHOt CINTl* 


> 


e 

1/ 




G 



PUMP SWITCH 

Turns ON your sysiem 
power, lurning ON 
circulaiion/liliral'ton 
pump. 



READY LIGHT 
Turns ON 
wh«n Spa 
has raachfld 
desired temperaiuie 



SPA-TEMP DISABLE SWITCH 
Tutns ON yoor al-U>«-Spa 
Conlrol Cenier. 

Wiih switch OFF:^ 

• Heater will always stay OFF. 

• Jets af«J Blower canr>oi b« lvtrr>ed ON. 



HOW TO USE YOUR IN-HOUSE REMOTE CONTROL 

PUMP SWITCH SPA-TEMP SWITCH WHAT HAPPENS 



® OFF 



(J) ON 



<J) ON 



^ OFF 



OFF 




• Filtration pump OFF 

• Time clock turns nitration pump ON and OFF. 

• Heater. Jets & Blower remain OFF 

(at-Spa Control Center inactivated) 



Filtration pump ON. 

Healer. Jets. Blower remain OFF 

(al-Spa Control Center inactivated) 



• Turns ON entire Spa Sysiem. 

• Filtration pump ON 

• Heater— ON 

• At Spa Control Center activated 

• Ready Light ON when Spa reaches desired temperature. 



Everthing OFF until time clock turns 
sysiem ON— then entire system turns ON 
and comes up to temperature ready lor use. 
Makes use ol time clock programming. 



REEZE PROTECTION — ST-800 ) 

.leads water temperature In plurrttaUi g^and tu rptf^ 
ON pump when freezing Is sensed. Completely passive - 
draws no power during stand-by. Only operates system 
when needed for short periods of time. 
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INSTALI^TION AND OPERATIOMMANUAL 




ST-800 FREEZE PROTECTOR 



WHEN INSTALLED WITH SPA-TEMP ST-1100 CONTROL CENTER 



•FOR ONE PUMP (SINGLE SPEED) SYSTEM 
Works directly with ST-1100 Control Center with or without ST-n50A In-House Control 

• FOR 2 SPEED PUMP AND 2 PUMP SYSTEMS 
Install with ST-IISO In-House Control or ST-600 Electrical Interface. 



WHEN INSTALLED WITHOUT SPA-TEMP ST-1100 CONTROL CENTER 



• Install with ST-60G Electrical Interface to provide freeze protection for any pump to 2 HP/230V, 
1 HP/1 15V. 



DESCRIPTION 



Senses actual water temperature in plumbing and turns pump ON when danger of freezing is sensed (40°F)/ 

Turns pump OFF when water temperature rises to 50^F. Pump runs only for short periods of time when needed, taking advantage of 

spa "Thermal Mass." 

The ST-eOO freeze protector is designed to switch only the 6 volt D.C. Spa-Temp control signal — DO NOT CONNECT A.C. POWER 
TO THE ST-800 OR IT WILL BE DESTROYED! 

Multiple ST-800 Freeze Protectors may be installed in parallel in a single pump piping line to provide multiple freeze protection 
sensor points. 

READ ENTIRE INSTRUCTIONS BEFORE STARTING INSTALLATION 



INSTALLING THE SENSOR 



The sensor should be located in the plumbing area most likely to freeze. Typically this is the piping exposed to weather and near the 
spa pump. Install the sensor in a PVC Tee using the slip adaptor supplied. Tee should be on the SUCTION side of the pump as 
shown in Figure 1. 

TO FILTER 



c 



purrp 




PVC TE£ 



SeNSOR 5HOUU) FACE. HOW" 

zo^^^AL OR down to avoid 

y AIR CrtTKAPMEKT AROWO ^eHSOR 



PUMP SUCTION 




- FROM 
Zb TUB 



FIGURE 1 — INSTALLATION OF SENSOR 



Multiple sensors may be installed (if desired) anywhere in the water circuit. The sensors must be wired in parallel as shown in Figure 2. 





:S3 



^ ii G*. o« 



TO b UOC 

3»*A-Ttrtp 



FIGURE 2 — MULTIPLE SENSOR INSTALLATION 



RAMCO MFG.. INC, 1085 Nonn 1 itn Sueet. San Jose. Calif. 95U2 (408) 998-4500 
MIg. and PnrweC in USA O 1982 RAMCO MFG.. INC. 



Th2 Sp°fem^ ST^'lTo?^^^ CerZr by Ramco is designed to control all spa equipment from the comfort of your apa. The ST- 
nSo senses the water temperature dlrecUy in your spa and mamtams selected temperature to w. hm V, F. Individual control 
iunonr p"vid;^ control of hydro therapy jets and bubble massage l^^^-^^/J^;^^^^^ 

reached the selected tempalure. The ST-1100 Control Center provides excellent performance and reliability when installed 
according to the instructions in this manual. 

SPECIFICATIONS 



PUMPS* Single speed pump. 2 speed pump, 2 pump systems. 
Maximum size pump: 2 HP - 230 VOLTS/60 HZ 
1 HP - 115 VOLTS/60 HZ 

BLOWERS: 115 VOLT or 230 VOLT up to 20 AMPS. 

HEATERS- Gas millivolt, pilotless electronic gas. electric, demand type gas water heaters. 

Tn^UT POWER: 115 VOLT/60 HZ or 230 VOLT/60 HZ. Separate power input P/ovi^^^^^^^ °" '^'^'^'^ 

breaker). Legal white NEUTRAL required when operated on 230 VOLT/60 HZ. , , k. , 

VOLTAGE AT SPA: 6 VOLTS D.C. - 100 MA MAXIMUM. Spa Control grounded. 6 VDC signal protected by 100 MA fast blow fuse. 



1.1 CONTROL PANEL (FACEPLATE) 

THERMOSTAT allows you to select desired temperature and 
maintains temperature to within ~^/2 f. 
READY LIGHT turns ON when spa reaches selected 
temperature, turns OFF when thermostat turns ON heater. 
LOW position keeps spa in the 60-70* F range for standby. 
OFF position keeps heater OFF. 
JETS bunon turns Jets ON and OFF. 
BLOWER button turns Blower ON and OFF. 

FIGURE 1 - Control Panel 



1.2 EQUIPMENT BOARD (LOGIC BOARD) 

HIGH VOLTAGE terminals switch and distribute power to spa 
equipment. 

LOW VOLTAGE terminals are for connection to spa-side control 
panel, optional in-house controls and optional freeze protection 
(see Accessories. Section 4.0). 

FUSE protects 6VDC power supply should a 6 VDC short circuit 

occur. . 
NOTE: Fuse must be tested with continuity meter as fuse wire is 
too fine to visually determine if "blown." 
CONTROL CIRCUITRY works on 115 volts — a legal white 
"NEUTRAL" must be provided to NEUTRAL terminal. 



2' 


63 90 .J 










COMTHOL ClNTt« 








MtAOT 








O Q 


) 








[• 



MOUr^NO HOLES 



FIGURE 2 — Equipment Board 




1.3 INTERNAL ELECTRICAL SCHEMATIC 



(Or- 



CE3- 



f«3-— 

^23r~- 
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FIGURE 3 — Internal Electrical Schematic 
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ADDING FREEZE PEOTECTION 



Sea! wire nuts with PS/C 
cement or silicone 



[liiiiii 



ST-800 Freeze Protector 



sr-;oon 





e 


^1 




WHT\ 


BLK 


RED '1 


1 (YSLJ 


(BRN) 


j (BLLH 


\ (ORG) 1 



RED and WHT (BHN) 'f^^^Y n shina the ST-400/1 pushbutton. 
WHT (BRN) channel just like pushing tne oi-tuw. y 



INSTALLATION OF EQUIPMENT CAN: ' ST-40ic 



Attach mounting strap to back 
of can using two #8 screws supplied. 
Securely attach can assembly to 
venical surface. Route AC and DC wires 
as shown for maximum isolation. 



CAUTION: DO NOT INSTALL 
EQUIPMENT CAN WITHIN 
5 FEET OF SPA. 




CONDUIT 
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. HEATING WITH TIMECLCCK — You can heat up your spa in your absence by taking advan- 
tage of your timeclock programming. Turn ON//OFF button ON and set THERMOSTAT to 
desired temperature. When your timeclock turns the pump ON your spa wiil automatically 
heat. 

CAUTION- Make sure your timeclock is set to stay ON long enough to fully heat up spa 
such that HEATER is turned OFF at least 10 minutes before timeclock turns OFr. Other- 
wise heater damage can occur by shutting OFF pump when heater is HOT. This is 
especially important with gas fired heaters. 

. TIMECLOCK FILTRATION WITHOUT HEAT - Keep ON/OFF button OFF. This will de-activate 

thermostat. 
CARE AND MAINTENANCE: 

Your Control Center can be cleaned with common non-abrasive household cleaners. Flush with 
clean water after cleaning. No other maintenance is required. 

FREEZE PROTECTION: 

If your spa is equipped with the optional Spa-Temp ST^OO FREEZE PROrECTOa dUring 
freezing weather conditions leave your ON/OFF button ON (Jets-Ught-Blower OFF) and set 
THERI^OSTAT to LCW or hotter. This will ensure thai heat will be added to your spa when 
ST-aOO turns ON your pump. 

OPTIONAL IN-HOUSE CONTROL 

ST-1200/4 IH 



r 




Pumo 
ON/OFF 



"Ready" 
Light 



Thermostat 
ON/OFF 



Provides in-house convenience in a handsome, compact 2Va X 3V2 inch control panel. Easily 
installed into any wail, nighistand. headboard, etc. 
The ST-1200/4 IH allows you to: 

• Heat up spa and see when it is ready — only go outside to USE your spa. 

. Programs spa to heat up with timeclock - spa can be ready when you come home from 
work. 

• Program spa to automatically add heat in freezing conditions. 

• Turn on pump without heat for fast spa cleanup. 

• Monitor spa use - lights inside house wiil illuminate when spa-side panel is turned OA/. 

rises RAMCO MR3-. JNC 

Pan NO. 5012.200 2 REV 0 Manutaoure. 4 pnm^ - US. 

^CSZD RAMCO MFG.. INC. - 1086 N. nth Street. San Jose. CA 95112 (^08) 998.450C 
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OPERATION 



The ST-800 Freeze Sensor, when wired correctly, turns ON the circulation pump when AO'^f water is sensed in the spa plumbing. In 
■iPvprP cold waather . freeze damage can occur even with the spa pump ON if the spa water temperature is allowed to drop near 
'freezing. To prevent this, your heater should be programmed to "fire" when the ST-800 Freeze Sensor turns ON the pump as lollows 
only required tor severe cold weather): i 
SYSTEMS WITHOUT SPA-TEMP IN-HOUSE CONTROLS - keep main heater switch ON and make sure heater thermostat or Spa- 
Temp thermostat is set to LOW or hotter. c 
SYSTEMS WITH SPA-TEMP IN-HOUSE CONTROLS - set Spa-Temp thermostat to LOW or hotter and keep in-house Spa-Temp 
switch ON. . . 



TOTAL SYSTEM FREEZE PROTECTION 
FOR SEVERE COLD WEATHER 



In severe cold weather, freeze damage can also occur in the blower piping, and in the jet pump of a 2 pump spa system. To 
accomplish total freeze proteaion of all pumps and blower, the ST-1100 Control Center and the ST-1150 In-House Controls are 



_ .- 

instructions and according to Figure 5 of these instructions. 

Program System For Total Freeze Protection As Follows: 

1. Turn ON Pump Switch and Spa-Temp switch at In-House control panel. 

2. Turn ON Jet Button and Blower Button at spa. Turn temperature to LOW or 
hotter. 

3. Turn OFF Pump Switch in house, leave Spa-Temp Switch ON. - st-uso in.hous£ remote control 
When programmed in this manner, the ST-800 Freeze Sensor will turn ON your circulation pump. Jet pumj. (if 2 pump system), 
heater and blower for short periods of time when danger of freezing is sensed. 

NOTE: If your system uses a time clock, the pumps, heater and blower will also turn ON when your time clock turns 01'. 









e 
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e 




























WARRANTY 



RAMCO \4ANUFACTURING. INC. warrants to the original owner its SPA-TEMP ST-800 to be 
free from defects in material and workmanship for a period of 1 year from the date of purchase. 

t 

If found defective, return prepaid with proof of purchase to: Customer Service 

RAMCO MFG., INC. 
1086 North 1 1th Street 
San Jose, CA 95112 

The unit will be repaired or replaced at RAMCO's option. 

Field Service Labor is specifically excluded from the terms of this warranty. 

Except as set forth above, there shaii be no other guarantee, warranty, or liability either 
expressed, implied or oral or statutory and in no event shall RAMCO MFG.. INC., its agents or 
employees, be liable for injury or damage to any person or proper^ whatsoever, or for any 
special, indirect, contingent, secondary or consequential damage of any nature nowever so 
arising. 

Your specific legal rights under the limited warranty may vary from State to State. 




RAMCO MFG INC 1086 Nonh 1 Uh Street. San Jose. Calil. 95112 (408) 996-4500 
Mig. and Prinieci ifv USA O 1982 RAMCO MFG.. INC. 
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TWO SPEED PUMP 
TIMECLOCK CONTROLLED LOW SPEED 
BUTTON CONTROLLED HIGH SPEED (BYPASSES TIMECLOCK) 

WHT (BRN) Channel <U< (BLU) ^^nB\ • 



SPARE 



e 



LOAD 31 LOAD 31 UNE 4 I UNE I LOAD 1 1 LOAD 1 1 LINE 2 I UNE 
N.C. I N.O. I LOAD 4 1 3 I N.C. | N.O. I LOAD 2 1 ^ 

el el el el ele» 



For appropriale 
heater hookup 



Adding Freeze Protection 



ST-800 Freeze Protector 

Connect STMOO between the 
RED and BLACK ST-402C 
D.C. Control Limited Energy 
Terminals. The ST-SOO will 
turn ON the pump at 40^ 
and OFF at 50'F, just like 
pushing the SrF132 
pushbutton. 



24GV 
Timeclock 



LD2 0 




L2 

LD1®-- 




r 

L. p; 



Common 



Pickup LI clock motor wire 
or clock will stop when bypassed. 



240 Volt Shown 



For 120 vdt pump use 120 volt 
timeclock and substitute neutral 
for line 2. Max load 1 HP. 
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INSTALLATION OF EQUIPMENT CAN 



Attach mounting strap to back 
of can using two #8 screws supplU 
Securely attach can assembly to 
vesical surface. Route AC and DC wiras 
•.hown for maximum isolation. 



Ci^UTlON: DO NOT INSTALL 
EQUIPMENT CAN WITHIN 
5 FEET OF SPA. . ■ 



h lll.J 



MOUNTING ^ 
STRAP 



CLOCK K.O. 



AC 

CONDUIT 




ADDING FHEEZEPHOfTECnON 



j\e\ with the respeaive ^ 
DC control terminals: 




CHANNEL 

WHITE (BRN) 
BLACK (BLU) 



CONNECT ST^O 



ST-aOO Freeze Protector 



BLACK (BLU) 3h,ng 
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SPECIAL FREEZE PROTECTION INSTRUCTIONS: 
, sr.1200/4 ON/OFF button can be used to select HEAT or NO HEAT when used with 
* Jvkoo Freeze Protector ,l. 
ON/OFF . ON: ST800 Freeze Protector will turn ON pump and heater. Set ST-1200/4 ther- 

mostat to LOW or higher. 
ON/OFF . OFF: Heater inactivated - SMOO Freeza Protector will onty turn ON pump. ' 
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For a reliable instattation. the senao^^ apllcea must be waterproofed aa shown in ^j^^^ ^ 



C 



5TMP / TWiaTTOeCTHtn 



c 



FOLD OVER iNaOL-KnON 



C 




iN5TAUL Wint NUT 
FIGURE 3 — WATERPROOFING 6 VOC WIRE SPUCES 




DIP iN PUC OLMtm* 
L£LT DR>f AHO RC-DlP 



WIRINGTHE SENSOR 



ALL WIRING MUST BE IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE AND/OR LOCAL CODES. 
tJse 22 gage or heavier wire for all sensor wiring. 

SINGLE SPEED PUMP WITH ST-1100 CONTROL CENTER 

Connect ST-SOO leads to RED terminal and BLACK terminal on the D.C. side of the ST-1 100 equipment board as shown in Figure 4. 
Works with or without ST-1 1 50A In-House Control. 




FIGURE 4 — WIRING TO ONE PUMP SINGLE SPEED SYSTEM 
WITH ST-nOO CONTROL CENTER 



TWO SPEED PUMP OR TWO PUMP SYSTEMS WITH ST-11 Q0 CONTROL CENTER 

NOTE: Requires the use of the ST-1 150 In-House Remote Control, or ST-600 Interface to bypass time clock. 



WITH ST-1150 IN-HOUSE REMOTE CONTROL 

Connect the ST-800 leads to the two "REMOTE" 6VDC terminals in the ST-900 Time Clock Bypass (the ST-SOO is part of the ST-1 150 
Remote Control Package) 




WATERPaOOFtD 
WIRE. NUTS 



FIGURE 5 - WIRING TO 2 SPEED PUMP OR 2 PUMP SYSTEM WITH ST-nOO CONTROL CENTER 
AND ST-nSO IN-HOUSE CONTROLS. 
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WITH ST-600 ELECTRICAL INTERFACE^ ^ 

Connect the ST-800 leads to the two terminals labeled "SPA-TEMP" as shown in Figure 6. Wire ST-600 as shown to "bypass" time 
clock. 




It ^ OK MCAVie^ w\mjt 



1 



Tint ojOck 



U0*O4©rf— — * — 



TO STMIOO 



FIGURE 6 — WIRING TO 2 SPEED PUMP OR 2 PUMP SYSTEM WITH ST-1100 CONTROL CENTER 
AND ST-600 ELECTRICAL INTERFACE. 

When wired as shown, the ST-800 will bypass time clock when danger of freezing is sensed, turning on circulation pump. 



CAUTION 

USE COLOR CODED WIRE FOR TIME CLOCK BYPASS WIRING (LINE 1 — LOAD 1 ' RED. LINE 2 — LOAD 2 
» BLACK). WIRE EXACTLY AS SHOWN. IF WIRES ARE CROSSED ANYWHERE. A DIRECT SHORT MAY 
OCCUR. DESTROYING THE ST-600 ELECTRICAL INTERFACE 



PUMPS WITHOUT ST>1 100 CONTROL CENTER 

install with an ST-600 Electrical Interface, wiring as shown in Rgure 7. The freeze protection A.C. circuit will then be in parallel with 
the existing A.C. power input circuit to the pump. 




FIGURE 7 — WIRING PUMP WITHOUT ST-UGG CONTROL CENTER 



CAUTION 

USE COLOR CODED WIRE (RED = LINE 1 — LOAD 1. BLACK = LINE 2 — LOAD 2) AND WIRE EXACTLY AS 
SHOWN. IF RED AND BLACK WIRES ARE SWITCHED ANYWHERE. A niRFCT ??0V SHORT WILL OCCUR 
WHEN PUMP AND FREEZE PROTECTION ARE BOTH ON. THIS WILL DESTROY THE ST-600 ELECTRICAL 
INTERFACE. 



TESTING 



J 

'..e freeze protection circuit may be tested by either of the following methods: 

1 . Submerse ST-800 Freeze Sensor in ice water until freeze protection circuit turns ON. The ST-800 Sensor will activate the freeze 
protection circuit at a minimum 40*^F and will de-actlvate circuit at a maximum 50°F. 

2. Jumper the two ST-800 Sensor lead wires together, activating the freeze protection circuit 

Note: This method does not test the sensor thermal switch, 012265 



iMjawwtfiiiiMH iiW|»M*Q0lwaw3^ 
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INSTALLATION OF EQUIPMENT CANS: 

Attach mounting straps to back of cans using two #8 screws supplied. Securely attach 
cans 10 vertical surJace. Route AC and DC wires as shown lor manmum tsolaiion. 




CAUTION: DO NOT INSTALL 
EQUIPMENT CANS WITHIN 
5 FEET OF SPA. 



EQUIPMENT WIRING: 

The leftside STU02C WHfTE CHANNEL is u3«J tor heater bookip. Three insiallatioas are 
sSw^ - rr^ihvoh g.s. e*ection»c 9^t. arxJ eiecrk: . 6KW and 12KW. Se»ect the correct w,rK»g 
diagram (or your heater and wire accordingly. Next. s«t«a the correct pump ^^Ji'^^ 
(single or two speed) and wire accordingly. This wtll compiete yo^ instalUi^n o^ the LEFT 
SIDE ST^02C Wire WGHT SIDE ST^02C tor Light (BROWN CHANNEL) and Blower (BLUE 
CHANNEL) per BkNrer and LigW diagram to comptcie entire instaHation. 



GAS MILUVOLT HEATERS 



1. Corvieci ST-40JC (•mwwH IN $£PIES 
wM(h tn« haaitr comrD* Cvcu4 u snoam. 
using 18 gau9« or hmmfyf ww& 

2. Rom* »wn >rtsKl» r^t*r AWAY trom 
nmrrm V pOI*ntt»l tKH rrm»t Of m«ltu«C' 
loo may rnxth. 

1 Turn UP Hasi»« 'n%»rr*«Mt*l to the m»» 

»»mote Spa.T»mo rT.l200M Th»fTnosiBl 
w* contrd tn« -rtt»» lemperatur* UP 
TO m» awttng o* th« h«a(vr th#»rr»o»»*l. 
and VvfLl NOT CFWfno* th* A«*t«r 



Un side ST-402C 



i4 I ^ 



el e 



tHililitiltlslsli 



CAurtOM: oo Nor eY»»fcSS on dtmblc thj 
ME*Tt»» ^nessune swrrcM on imew^stm 

OR &*Ui-CC iFWtt MAT OCCUW. 




EtECTRIC HEATERS 
240V — eKW and t2KW 



I CAU 



CAUTION: DO NOT ROUTE MAIN HEATER LINE POWER THROUGH 
ST-402C TERMINALS OR YOU MAY DAMAGE THE ST-402C 



un Sid* ST-403C 



wnii* 



. ri,.,i r.i,. 



Buck _ 



ST-402C 



ClHCUiT 
3 WATTS 




1. ConnM) on*y i 
ftTMwn. imvmipung th* 
tstng conucior ooouoi tap. 

2. lUn UP H^atm Jhm anrum 
10 in* maximum daairad ipft 

rhmmoUM wii oon- 
tral m« waMf Mmp«rMur* UP 

UMf moMU. and mu. MOT 



. 340 VAC 



TWO SPEED PUMP 
TIMECLOCK CONTROLLED LOW SPEED 
BUTTON CONTROLLED HIGH SPEED (BYPASSES TIME CLOCK) 
Ltft Ski* Sr-402C 




NEUTRAL ^£0*0 




2«0 VM Sr>o<Mn 



P<y 120 vcn pumo u»* 120 von 
wn*ctock and wosiitui* n*wual 
lor fan* 2. MAX loao 1 HP 



SHOO ProMOor 



ConnMrt ST.800 I*** 
RED *«) BLACK S'MOIC OC. 
Coniro) Um«l»G EnmQy T*f- 
m.nal» Th* SI^WO 
ON If>« *« *^ *^ 

at 50-F. iu« i»fc* p«vw»fl 
t*sp*aiv* S^i20(y« pu*h- 
Dution 



SPECIAL FREEZE PROTECTION INSTRUCTIONS: 

Th* ST^IZOOH ONOFF Dutloo en b* u»<I to >**«3 HEAT or NO HEAT wr*n u3«<] with 
1 ST-800 Fr**z* Prwooof: 

< ONOFF . ON: SraOO Ff»«» Piawaof lun ON pump and n**iK. S«« S"H20QM vm- 

, moaul e U>V or NgfMc 

OKOFF . OFF: H»*«r ifi»atv»t*d — ST^ Fr«r* Pmecw wOl only iwn ON pump. 
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THE COMPUTERIZED SYSTEM 




31/ 





SPA 




J TROLLER 



SPA'TROL I n I I r 
SCSI I U If. 



POwtU PUMP BlOWErt MfeATCft TCMP ClOCK 



m HtCH TEMP 




HHE COMPUTERIZED 

:-.Jmajgine controlling all the functioris' oryour|^ 
from one cientral computer. Ajcbmpu^^^^^ 



■ y,- 



.C:AII Ime cqntrbls'^ 'T: - 



^':.are 




",Iniroducing Spa-Trolier^'A'tflalHSntalnedtj^^ 
processing controlter that is thr heart and'b 
.of our equipment packages. From the control 
panel of your Spa-Troller, you can control the Cj.: ,-. 
operation of the jet pump and blower, read the" a-.'- 
time of day, check the present water temperature . 
0* your spa, adjust the desired temperature,' and 
set the time of day that you wish the spa to filter .* 
and heat You can also control up to two fnore 

■ functions such as a spa light, music, etc/Spa- 
Troller also has built In protection to prevent the ^ 

.^^water in your spa from freezing should the outside 

'.temperature become too cold. ■ ' ' 



'|iyi;^wim th^^ flnger-;an^^ ;*;vV;^; 

souhBs'a^^ same time tfie.corresp^^^^ 
< functibnlight; fighte'u thS ]t has'\*j| : ' --v -'-^ 

been activated; .What could be 'slmpie^ v" 

^"^cpnyeinient?*^^^^^^ ■■^-.-..iv: 

./ The Spa-Troller Is now ihcoipbrated^ m all our *■ 
■ /models*^. to. further enhance. and sinripiify the.'cbntrol • 
• of your; spa. Among the other Jnique features of • 
our equipment are: (1) The Under-the-skirt gas' 
.. heater. (2) Equalizer filter,"(3) Copper heater hous- 
ing, (4) Polished aluminunh biower.Hdu^ing to Fn-'. 
. sure rapid dissipation of heat, .(5) Large digital . . ' 
read-out^ (6) rndicator light if your spa Is over-* ' ' 
heated, (7) Gas heater thai uses only Vi in. gas 
Jine such as a barrb^que or. fireplace/ and (8) Com- 




' Featuring l^.i 
Available: 2i0\ 
With' Larger F i 
Equali2r;r ' 






OONDO PACK OEM 110V UNDERSKIRT GAS ..^ SUPER DUPER GAS 

al Heater, Also : : : . ^. . - PACK For Those Who Want The, ' ^ . With Power & Performance to 

HR GAS PACK : Ultimate Efficiency. Economy and'J- ; * : Satisfy the Most Discriminating 

^ump.' Contains ' - • . ' • . Technology .; • - 




SPECIFICATIONS 


1 i 

1 0 

i ^ 

t ^ 

0 


110 OEM 


! . 

t w 
CQ 

•c 
c 


5 

CO 


11 KW 


Condo 
Gas Pack 


Supor Gas 


1 
1 

1 c 
^ S 


Super Dupor 
Gas (Box) 


1 

£ 

c C 
0 0 

c a 


h. 
B 

rt 

<E 

X 0. 

re E 

1 <- 


0 
0 

X c 


Jet Pump I ^ 

1 2SP 


y. HP 

2 sp 


XHP 
2sp 


K HP 
2 sp 


1 HP 

2 SO 


% HP 
1 SP 


1 HP* 
1 Sp 


HP 

1 sp 


1^ HP* 
1 SD 


IX HP 
1 sp 


1 HP* 
1 SP 


HP' 


Clrculaiing Punr.p ' j % hP 


XHP 


%HP 


/.HP 


y, HP 


NA 


NA 


NA 


NA 


% HP 


NA 


?^ HF 


Equalize: rilter 


AH 


12.5 
Sq. Ft. 


25 
Sq. Ft. 


25 
Sq. Fl. 


25 
Sq. Ft. 


25 
Sq. Ft. 


50 
Sq. Ft. 


12.5 
Sq Fl. 


50 
Sq. Ft. 


25 
Sq. Ft. 


50 
Sq. Ft. 


50 
Sq. Ft. 


Bicwer 


All 


6 Amp 


6 Amp 


IX HP 




HP 


y/t HP 


11-5 HP 


1 ]i HP 


i;^ HP 


HP 


VA HP 


Power 








' 2Z0>r 


220V 


110V 


220V 


nov 


220V 


220V 


220V j 220V 


Tiir.e C:cck 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes Yes 


Yes 


Yes 


Yes i Yes 


Switches 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes Yes Yes j Yes 


Yes 


Yes 


Yes 


GFl $ Yes 


Yes 


Yes 


NA 


NA 




NA 


Yes 


NA 


NA 


NA 


NA 


Freeze Control-' ! Yes 


Yes 


Yes 


Yes 


Yes j Yes 


, _ 

Yes 1 Yes j Yes 


Yes 


Yes 


Yes 


i 1 i 

dealer. j v5 W j kw | 1.5 JCrV 


e KW 




33.000 
6TJ 




40.000 
BTU 


3B.00C 
BTU 


NA 


NA 



*r!itcr & pu.Tip 5.:e f^.ay vai'V 3t dea 
Distributed by 




B71-8 w. i5:n St Nf vvcoi £cc<."> 
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1000 



1500 



2000 





PLUG-IN FIELD KITS 



List Price 
$15 



$115 



KIT #621 50-1 

Mounting bracket 

KiT #621 50-2 $100 
4-20 mA isolated (Model 1921) 
KIT #62150-4 
1 .5 amp solid state relay, 
24-230 V ac, zero crossing 
KIT #62150-5 
1 5 amp solid state relay 
for plug-in to back of 
enclosure 
KIT #621 50-6 
Burst proportioning 
.2 to 3.6 sec. cycle tim^ 
KIT #62150-7 
Automatic Reset/Integral 
and Derivative (PID) 
Replacement Part 
62138-61 
Standard 10 amp 
electro-mech-relay 
KIT #62150-8 
0-24 V dc switched output 



SPECIFICATIONS 

Panel Cutout: SVe" (92 mm) sq. per 

DIN-43700 

INPUTS 

Thermocouples: Types J. K, T cold 
junction compensation. 

• Standard upscale break protection, 
field convertible to downscale 

• Lead Resistance: 1 shift per 
100 ohms. 

• Interchangeabllity: range chips 
permit interchange of any standard . 
analog thermocouple range. 

MODES/SIGNAL FORMS 
Time Proportioning to On/Off: 

• Cycle time: adjustable approximately 
2-36 sec. 

• Bandwidth: adjustable 0-1 0% of 
span, with set point in the center. 

• Manual Reset: adjustable ±12% of 
span 

• Field convertible to on-off mode with 
differential approximately .25% of 
span, symmetrical around set point. 

Burst Proportioning: 

• Same as time proportioning except 
cycle time adjustable approximately 
0.2 to 3.6 sec. (Not for use with 

10 amp relay.) 
PID: 

• Proportional-I ntegral-Deri vati ve 
(3 modes). 

• internal jumpers allow selection of 
integral between 0 and .4 repeats per 
minute and derivative between 0 and 
3 cycles pjr second. 

4-20 mA (Isolated): 

• 20 mA at lower end of proportional 
bandwidth, approximately 12 mA at 
set point, 4 mA at upper end of band- 
width. Bandwidth adjustable 0 to 6% 
of range span with set point in the 



center. Isolated optically and by 

transformer. 
SWITCHING DEVICES 
10 amp Mechanical Relay: 

• Plug-in for easy replacement. 

• Rated 1 0 amp ® 1 1 5V ac resistive, 

5 amp at 240v ac resistive. SPOT. 
1 .5 amp Solid State Relay (SPST): 

• Rated 1.5 amps @130*F ambient 
temperature, resistive or inductive. 
24 to 230V ac. 

• Surpe current 30 amps for onecycle. 
Typical off-state leakage current 

6 mA, @ 230V ac. 

• Zero crossing, optically isolated. 
1 5 amp Solid State Relay (SPST): 

• Rated 1 5 amps @ 1 30*F ambient 
temperature, resistive or inductive 
24 to 230V ac. 

• Surge current 200 amps for one 
cycle. Typical off-state leakage 
current 6 mA, @ 230V ac. 

• Zero crossing, optically isolated. 

• Plugs into controller back and 
increases depth 1 Va " . 

High or Low Limit Modes with Reset 
Switch (10 amp mechanical relay 
required.) 

• Available with primary or secondary 
outputs. 

• Lock out on rising (falling) 
temperature. 

• Manual reset switch. 
Output Inversion 

• For cooling applications. 

• Available with solid state or 
mechanical relay. 

• Failsafe control during power failure. 
Nontracking Second Output 

• Independentof primary set point. 

• Adjustable over 1 00% of span. 



$15 



$25 
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MlckoPROCESSoffbASED 
TEMPERATURE CONTROLLER 

-""^ Model 6000 



iplele 

!Of 

V Probes 
lyour 
I Section J. 



Heating and Cooling 
Outputs 

Dual 4-Digit Display 

Dual Process or Deviation 
Alarms 

Easy Touch<key Setup 
Compact— V4 DIN Case 
Only ZVb" Deep 




The Model 6000 Microprocessor-Based 
Controller provides the latest in heating and 
cooling control. A large dual 4-digit display 
shows process and set point temperatures at a 
glance. Three mode (proportional, integral and 
derivative) action eliminates offset as cooling 
and heating requirements change. 

Touch-key setup eliminates all external knobs 
and protruding switches. Parameters are 
entered easily and can be locked in to prevent 
unauthorized tampering. 

Heating and cooling outputs can be either 
relay, 4-20 mA, Triac or 20 V dc pulsed, in 
any combination. 

Available with thermocouple types J, K or T, 

or RTD inputs, and ranges up to 2500°F(1370°C). 

p-44 



From 



M83 



MicropM^essor Ba^'^ 
Temperature Controller 

Model ^00 



WARRANTY 



RATE WITH AUTOMATIC RESET 

The rate function provides the con- 
troller with the ability to compensate 
for rapid changes in temperature. 
This function senses the rate of 
change, and applies immediate 
corrective action. Automatic reset, 
which tracks the rate, is used to 
eliminate offset (the difference 
between the set point and the stable 
process temperature). Using an inte- 
grator circuit, reset shifts the 
proportional band of the controller to 
correct for offset. 
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HEATING AND COOLING CYCLE 
TIMES 

Adjustment of the cycle times for both 
the heater and cooler are required to 
match the controller to the process. 
Cycle times should be set to the 
longest possible, depending on the 
process, for increased relay life. 
For the heater, the amount of power 
applied is increased below set point, 
and decreased above set point. 
For the cooler, the amount of power 
applied is de'^reased below set point, 
and increased above set point. 



Above 



Point 
Temp. 

Below 
Temp. 



On 
TIrne 



Off J 
TImei 



PID CONTROL 

OMEGA'S unique Model 6000 
microprocessor based controller was 
developed to satisfy the need of 
actual end users. Three mode 
(Proportional. Integral and Derivative) 
action eliminates offset (droop) as 
cooling and heating requirements 
change in the process and provides 
fast output response to rate of change 
and reduces temperature overshoot 
and undershoot. 

The precision of the set point control 
is especially valuable because it 
produces more efficient operation, 
reduced roject rates and increased 
product quality. 

TOUCH-KEY SETUP 

All controls, parameters and function 
selections are entered at the touch of 
a key. All external knobs and switches 
have been eliminated. The completely 
digital controls can be indexed by 
touching one button, values can be 
adjusted at another touch and 
another touch enters the value. Once 
values are entered, they can be 
locked in with an internal switch to 
prevent unauthorized tampering. 

THERMOCOUPLE LINEARIZATION 

To assure accurate tracking between 
the display and the thermocouple, a 
precision program to linearize signal 
input from the thermocouple is 

Programmed in the microprocessor, 
inearization allows for more precise 
control and full use of the controllers 
range. 

Dual Indication 

Now you can compare process 
temperature and set point at a 
glance— hands free. The dual digital 
display concept has formerly only 
been available in high priced 
multifunction process controls. 



HEAT AND COOL GAINS 

Gains set the controller for propor- 
tional control of the heating and 
cooling actions. Gain is the change^ 
control action required for a change 
the process temperature. It is usuk 
expressed in terms of the proportian= 
bandwidth. Within the proportional 
band, the controller cycles on andtr 
to control the process temperature 
Below the band, heating action is a: 
100% (always on), and cooling acfc 
at 0% (always off). Above the bant 
the heater is always off, and the 
cooler always on. 

Bandwidth (in degrees)^ 

Full Scale Span (in degrees) 
Gain 

■■■■■■■■■■■IB 
■■■■■■■■■■■IB 



{■■■■■■■■■■IB 
■■■■■■■■■■■IB 
■■■■■■■■■■■II 
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PROCESS OR DEVIATION ALARK 

The process alarm will trip when ttr 
temperature is greaiter than the 
point when configured as a high 
alarm. 

It will trip when less than the setpoirr 
when configured as a low alarm. 
The deviation alarm will trip whenttr= 
alarm settino is added (high) or 
subtracted (low) to the set point. 

Process Alarm High 



■■■■■ 
■■■■■ 



■■■■HI 
■■HI 



Process Alarm Low 
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Microprocessor-dased 
Process Qontrollers 



CN4400 Series 
1/16 DIN Size 

$190 

Page P-34 






i 



Transition Joint Prot>es sold 
separately, page A-6. 




CN4700 Series 
72 mm Square DIN Size 

$350 

Page P-35 
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WARR^ 
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1^ Thermocouple, \ 
Process Voltage 
Current Input 
1^ Relay, SSR Drive 
4-20 mA Output 
1^ On-Off, ProportK 
and Autotune PI! 
1^ Sealed Faceplate 
Wash-Down 
Environments 
*^ Less Than 4" Pai 

Depth 
ix 85 to 265 Vac Po 
Inoperative Heat 
Available 




Shown Actual : 



?3C 



CN4600 Series From 
1/4 DIN Size Page P-35 



2Y|i 

VARRANTl 



pie, RTI 
tage or 
Jt 

Driver, 
tput 



1/16 DIN Micro Controller 



ts 

' Panel 

: Power 
heater 



.ieCN4400 is an economical 1/16 DIN process 
ontroller that accepts temperature or process 
)Ortioni jputs. It has sophisticated control capabilities, 
e PID C wiping PID. autotune PID and on-off control. 

I * he CN4400 is available with mechanical relay, 
plate fO|sR driver or 4-20 m A output. For fast hook-up. 

CN4400 features a removeable socket mount 
esign with screw terminals. 



CN4400 Series 

$190 








Included Socket for Units 
without Alarms. Replacement 
model. CN4401-SKT, $10. 



M 












0 to 1000 


TR 




32 to 1832 


K 


32 to 2192 


0 to 1200 


T 


-328 to 752 


-200 to 400 


E 


32 to 1472 


Oto 800 


R 


32 to 2912 


0 to 1600 


S 


32 to 2912 


Oto 1600 


B 


32 to 3212 


Oto 1800 


RTD 


-238 to 752 


-150 to 400 


CV 


V 


1 to 5 Vdc 


mA 


4 to 20 mAdc 



jl size 



DO 



CN4401TR 



CN4401CV 



$190 



Thermocouple or RTD Input 



190 1-5 Vdc/4-20mA Input 



Each unit Includes mounting soclat 

Output lypes and Options 



(std) 


N/C 


Standard Mechanical Relay 
Output. 3 A (SPOT) 


•D 


$25 


Optional SSR Driver Output, 
24 Vdc 


-F 


N/C 


Optional 4-20 mA Output 


•A 


25 


Optional single 1 A (SPST) 
Alarm Relay 



Output Types - All CN4000 Units 







Mechanical 


SPDT. Rated 


Relay 


3 A® 220 Vac 


SSR Driver 


24 Vdc Pulse 


Current 


4-20 mA dc 




<600n load resistance 



P-34 
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Temperature PID Controller 

Auto and Manual Tuning 



Thermocouple, RTD, 
Voltage and Current 
Input Models 
Relay, SSR Driver, 
Voltage or Current 
Output Models 
Automatic or Manual 
Tuning on Demand 
Compact Size with 
2.7" Square Cutout 
Optional Alarms 
Selectable for >i 
Process/Deviation 
Action 

Isolation of Inputs and 
Outputs 



CN380 Series 

5^299 



For Best Results with Auto-Tuning, Setpoint 
Should be at Least 100^ Over Ambient 
Temperature ^ 



2.83" (72 mm) 





4.06" (108 mm) 



0.5"^ 3.54' (90 mm) 

(13 mm) 



in 
i 
w 



KTSS-14G*12 Probe 
Sold Separately, $19. 



The CN380 temperature and 
process controllers are available for 
thermocouple, RTD. voltage or 
current input. Thermocouple and 
RTD input models allow the user to 
select from 11 thermocouple types, 
or 2 RTD curves. Voltage and 
current input models allow user- 
programmable scaling within the 
-1999 to 7999 count range; the 
minimum span is 100 counts, while 
the max. is 5000 counts. 

The CN380 features PID auto-tuning 
for automatic selection of the 
optimum PID values, or manual 
setting of the PID parameters. The 
CN380 is available with either 
mechanical relay, dc SSR driver, 
proportional voltage or current 
outputs. Relay and SSR driver 
output models can also provide 
on/off control, if desired. 

The optional alarm package offers 
two alarm points that can be set to 
any values within the sensor range. 
These setpoints can be set to 
absolute or deviation alarms. 



Program features also include a 
keylock for preventing tamperin> 



To Order (Specify Model r 



Model No. 


Price 


Output lVp( 


CN381C) 


S299 


mechanical 


CN382C) 


299 


SSR driver 


CN383(') 


299 


4-20 mA cur: 


CN384C) 


299 


0-10 Vdc Vol; 


Specify Input type: 
TV — Thermocouple 
RTD — Pt RTD, 3'Wire, 100 ohm 
MV ~ voltage to 50 mVdc 
V — voltage to 5 Vdc 
MA — current to 20 mA 


Options 






Ordering 
Suffix 


Add'l 
Cost 


Descrlptlor. 


-A 


$50 


Dual Alarm 



Ordering Example: CN3B1TCA, $349, 
CN380 controller, with thermocouple inf. 
and mechanical relay output, and dual ; 



P-39 



60^ 



Digital CjmperaturcT Controllers 

CN5000 Series 




• Relay, Triac or 4-20 mA 
Output 

P-51 



• J,K,TorE 
Thermocouples 

• ±0.50/0 Full Scale 
Accuracy 
1** Resolution 

On-off or 
Proportional Centre 

Single or Dual 
Setpoint 

PID Control AvailabI 



Input Type 


Range 


No. of Outputs 


Model Number 


Price 


J 

itUf 1 

Constantan 


0to650*C 


Single 


CN5001J1 


$295 


Dual 


CN5002J1 


345 1 


otoioocyp 


Single 


CN5001J2 


295 


Dual 


CN5002J2 


345 


K 


0to2000»F 


Single 


CNSOOiKi 


345 


r\ 

Chromel 
Alumel 


Oto1000«»C 


Single 


CN5001K2 


295 


Dual 


CN5002K2 


345 


OtolOOO'F 


Single 


CN5001K3 


295 


Dual 


CNS002K3 


345 


T 

Copper 
Constantan 


0to350°C 


Single 


CN5001T1 


295 


Dual 


CN5002T1 


345 


0to650«F 


Single 


CN5001T2 


295 


Dual 


CN5002T2 


345 




-85to350°C 


Single 


CN5001T3 


295 


Dual 


CN5002T3 


345 


E 

Chromel 
Constantan 


0to650°C 


Single 


CN5001E1 


295 


Dual 


CN5002E1 


345 


Oto lOOO'F 


Single 


CN5001E2 


295 


Dual 


CN5002E2 


345 



if 



msmatmif»siimnm 



WARRANTY 



From 



$285 



V4 DIN Cutout 
Shown smaller than 
actual size 



The OMEGA® CN5000 Series Digital Controllers are 
designed for maximum versatility at an economical price. 
These units have standard features including a 10 amp 
mechanical relay with either proportional or on/off 
control, an easy-to-read LED display, push-to-engage 
setpoint knob, and LED indication of output status. J, K, T 
or E thermocouple types may be used as input, with 
either Celsius or Fahrenheit display. 
The modular design of these controllers enables them to 
be used in various applications. These optional control 
modes and outputs are also available as field installable 
kits. Various output types include solid state relay and 
4-20 mA proportional current. PID control is also 
available, with either relay or current oi<*'^ut. 



Model CN5001 Single Setpoint Proportional 
and On-Off Controller 



$295 



This versatile digital controller can be operated as either 
a proportional or on-off controller. Set the adjustable 
bandwidth at up to 10% of full scale and it's a 
proportional controller. Or, with the bandwidth set to 0, 
on-off control with a 0.25% of span differential is 
possible. To read and adjust the setpoint, simply depress 
the push-to-set knob, and turn it to the desired setpoint. 

The standard CN5001 is available with either J, K, T or E 
thermocouple types, and has a 10 A mechanical relay. 
Available options include solid state relays or 
proportional current outputs, and PID (proportional- 
integral-derivative) control. For Information on Ordering 
models with control, output and other options, 
see page P-53. 



Model CN5002 Dual Setpoint Controller 

S345 

The first setpoint of the CN5002 incorporates the 
features of the CN5001 with the addition of an 
independent second setpoint and output. The second 
setpoint temperature may be set to any value within the 
full span of the controller, independent of the first 
setpoint. The second setpoint has an ON-OFF control, 
and a blind adjustment. For ordering information of 
non-standard models, see page P-53. 
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Best Available Copy 



Rugged GW Filled Electrodes 





Adaptors 
solcl separately. See page D-6. 



Discount Schedule 

1-4 units Net 

5-9 units 5% 

10-24 units 10% 

25 and up 15% 

Quantity discounts may be applied to 
assorted quantities. Discount schedule 
applies to page D-6 thru D-12 and D-20. 



1 


PaHNo. 
BNC 


PartNbV, 
U^SiStd. 


. Application H , 


Insertion 
.ength(mm) 


Diameter ' i 


V Range., j 


i Temp. "1 

u- •C_.._.J 


A 


PHE-1311 


PHE-1311-U 


General Purpose 


110 


12 


0-12 


-5to 80 


A 


PHE-1411 


PHE-1411-U 


General Purpose for Samples 
Requiring Double Junction 


110 


12 


0-12 


- 5 to 80 


A 


PHE-1511 


PHE-1511-U 


For use with sulfides or other contaminants 
found in plating baths and process streams 


110 


12 


0-12 


- 5 to 80 


B 


PHE-1312 


PHE-1312-U 


Genera! Purpose with removeable 
bulb guard 


110 


12 


0-12 


- 5 to 80 


B 


PHE-1412 


PHE-1412-U 


Double junction design for use v\jth inter- 

Icliny lUllo oUOII do ^tllO, 00|jpt;r Ui oUlllUt;, 


110 


12 


0-12 


- 5 to 80 


C 


rnt- 1 ooz 


Hnt- 1 J32-U 


Test Tubes 




c c 
D.O 


0-12 


c on 
- D to oO 


C 


PHE-1432 


PHE-1432-U 


double junction 


180 


6.5 


0-12 


- 5 to 80 


0 


PHE-1335 


PHE-1335-U 


(detachable style shown) 


300 


6 


0-13 


0-100 


E 


PHE-1371 


PHE-1371-U 


Measurement of flat, nnoist surfaces 
such as meat or paper 


110 


12 


0-12 


- 5 to 80 


E 


PHE-1471 


PHE-1471-U 


Measurement of flat surfaces for 
samples requiring double junction 


110 


12 


0-12 


- 5 to 80 


F 


PHE-2381 


PHE-2381-U 


Extra rugged puncture tip for meats, 
cheeses, fruits, leather 


55 


8 


0-10 


-5 to 100 


F 


PHE-2881 


PHE-2881-U 


Extra rugged puncture tip (Calomel) 


55 


8 


0-10 


- 5 to 60 


F 


PHE-2481 


PHE-2481 -U 


Extra rugged puncture tip for samples 
requiring double junction 


55 


8 


0-10 


-5 to 100 


G 


PHE-2385 


PHE-2385-U 


Rugged puncture tip for m j' .ts, 
cheeses, fruits, leather 


55 


8 


0-13 


0-100 


H 


PHE-1317 


PHE-1317-U 


Economical with rernoveab!.) guard 
and Teflon® junction 


110 


12 


0-13 


0-100 


H 


PHE-1417 


PHE-1417-U 


Economical with double Teflon® 
junction 


110 


12 


0-12 


0-80 


J 


PHE-1304 


PHE-1304-U 


Economy 


90 


12.5 


0-12 


0-80 


K 


PHE-1301 


PHE-1301-U 


Economy 


89 


13 


0-12 


0-80 


L 


ORE-1311 


0RE-1311-U 


General Purpose-ORP 


110 


12 


+ 5000 mV 


-5to 80 


L 


ORE-1411 


0RE-1411-U 


Dbl. junction for interfering ions such 
as zinc, copper or sulfide-ORP 


110 


12 


± 5000 mV 


- 5 to 80 


L 


ORE-1511 


0RE-1511-U 


For use with sulfides or other contaminants 
found in process streams-ORP 


110 


12 


+ 5000 mV 


- 5 to 80 



All electrodes supplied with 3 ft cable. For other configurations, see page 0-4. 

For additional lead length add desired length as suffix to electrode number and add $1 per additional foot. 
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Note: 

•Be sure your heater has a high iimit switch, as 
reauired by the National Electric Code 
(NEC 422-14a). 



1 I 
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BLOWBR AND UCHT 



U-^,.,,i..,,,.KJJ.I|k!=|j§ 



"ACC" (UPPER RIGHT) 115 VAC 

USUALLY 3L0WER 



"ACC" (LOWER LEFT) 115 VAC 
USUALLY LIGHT 



P3 P2 



SPA.SIOE 
TEMP ADJ. 
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LOW VOLTAGE TERMINALS 



THERMOSTAT 
CALIBRATION 



I i 



lQ|©i©lGCg@!©l©j o 



P3 P2 



SPA-SIDE 
T = MP. ADJ. 



o 

TRANSFORMER 



COOl OOO tcoccocco 



LOW VOLTAGE TERMINALS 



2 I O 



THERMOSTAT 
CALIBRATION 



euSE 



RELAYS 



HIGH VOLTAGE TERMINALS 



-I 
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P3 P7 



TEMP AOJ. 



o 

TRANSFORMER 



OOOOOOOO 



0 



THERMOSTAT 
CALIBRATION 



PUSE 



RELAYS 



HIGH 

o 


VOLT 

© 


AGE1 

© 


r£RM 

0 


NALS 

© 


© 


©!® 


© 


0 


© 






INSERTION TEMPERATURt SENSOR 




INSERTION 

• Insert the sensor into the heater thermostat dry 
well. (Make sure it is NOT in the high limit dry well.) 

•Seal the end of the dry well to hold the sensor 
in place. 

•Run the cable to the circuit board. (Run cable 
through conduit if mechanical protection is 
needed.) 

•Connect black IDS plug to low voltage terminal P2. 



GLUE-IN 

• Determine the location for sensor on the suction 
side of the pump or between the filter and heater 
(within reach of the temperature sensor cable.) 
Note: sensor glues directly into 1 1/2 PVC or ABS 
rigid pipe. 

• Drill a 3/8" hole in the top of the pipe. 

• Coat the pipe around the hole (a thin, even layer) 
with PVC or all-purpose PVC-ABS primer and glue. 
(Do not coat the sensor). 

• Push sensor into the hole and hold firmly until glue 
sets (approximately 45 seconds). 

• Run the cable to the circuit board. (Run cable 
through conduit if mechanical protection is 
needed). 

•Connect black IDS plug to low voltage terminal P2. 



GLUE-IN TEMPERATURE SENSOR 
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COLD 




SPA-SIDE PANEL 

• Det*^rmine location forsoa-side panel. (Do not 
install under the sealed area of the spa hard cover.) 

• Using template below, drill a diameter hole. 



DiSTAULATlON GUIDE 
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TEMP. AOJ. 
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CALIBRATION 
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.Run the cable through the hole to the circuit board. 
(Run cable into conduit if mechanical protection 
is needed. Do not mount spa-side panel at this 
time.) 

•Connect black IDS plug into low voltage terminal 
PI. 

• Fill spa with 55* F to 104» F water. 

•After heater, pump and accessories have been 
connected, test all functions from the panel 
(BEFORE mounting the panel). 

• Mount the spa-side panel by peeling off the self- 
adhesive backing. Press onto dr^, non-oily, 
non-porous surface. 

•The thermostat is pre-calibrated at Catarma 
Controls. It should not require adjustrnent. If you 
desire to recalibrate, go to THERMOSTAT 
CALIBRATION. 
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SWITCH OPTION 

SEE 



SM-SIOE 
TEMP. ADJ. 
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LOVWVOLTAGE TERMINALS 



0 



THeRMOSTAT 
CALIBRATION 



RELAYS 



HIGH 

0 


VOLTAGE 1 

©0 


rERMINALS 

©i© 


© 


© 


© 


© 


© 


©I®1 '0 




•Connect leads from 3-foot pigtail with black IDS 
plug to pressure or flow switch. 

• Run the cable to the circuit board. (Run cable 
through conduit if mechanical protection is 
needed.) 

•Remove jumper from low voltage terminal P3. 

•Connect black IDS plug (with pigtail to pressure or 
flow switch) to low voltage termmal PS. 

Note: , ^ ^ 

•if oressure/flow switch ;s not a selected 
option low voltage terminal ?3 must have a lumper. 



PRESSURE-FLOW SWITCH PIGTAIL 



012290. 




OTMLtUCONnXXS* 



CAJ-IBRATION 



EMP ADJ. 





FIXED TEMPEi=iATURH RESISTOR 

•Remove black IDS olug from low voltace :f 
P2. 

•Connect Fixec Temperature Resistor to \c. 
terminal P2. 

•Remove black IDS plug from low voltage ^ 



•Connect jumper 'o low voltage terminal r 
•Turn oower on. 



ullage 
^nal 



• l\. 'ri thermostc to lOr F(7), then slowly higher to 

r ::"HTR"!iah* is OFF . . 

^jrn therrricjtat calibration screw until 

ne instant e "HTR" light goes on. 
2. "HTR" iicrr: is ON. . . 

Turn thernfirstat to 102^ F(8). Then turn thermostat 

calibration scew until the instant the "HTR" light 

coes oft. 

• C"9ck calibration by turning the thermostat to 
10" ' F(7). "HTf' light should have gone oft. 

It hzViX Is on, recalibrate until the instant the "HTR" 
liC M Goes oft. 

1*^ .-'^^ (2/: out or if you cannot calibrate to a 

Ttroe between ';0:^ F(7) and 103*' F(9). then 
trc.'jleshoot tr-i system. !f you have already 
trc-Jtjteshot the :^pa-side panel, heater and 
te^ Derature se^^sor, then replace the circuit board. 

• Ri; -ove Fixed '-imperature Resistor from low 
vc .^ge termina P2. 

• R-j' ^onnect blac-. IDS plug (with cable to 

ter -oerature se ''rsor) to low voltage terminal P2. 

• Rt^^io^e jumpe^ *rom low voltage terminal P3. 

• Rf/onnect blacs IDS plug to low voltage 

ter-^inal P3. 
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